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Descriptors— *Achleveinent, *Curriculum Evaluation, *J.ongitudinal 
Studies, *Matheinatlcs Education, *ReQearch, Arithmetic, Grade 8, 
Grade 10, Instruction, Modern Mathematics ^ 

• . • ^ 

Also c^por^ed in: 

..EJ 066 424; THE PSULTS OF A LONGITUDINAL STUDY JN MATHEMATICS IN^ 
NEW HAMPSHIRE. Austin, Gilbert R; Prevost, Fernand, Mathematics 
Teachet, V.65 n8, pp. 746-747, Dec. 1972^ 

Expanded Abstract and Analysis Prepared Especially £or I.M.E* by 
Donald J. Dessart, The University of Tennessee, Knoxville. 



1. Puifpose 

The purpose of the study was to compare three groups of students 
(those who had studied froo modern, traditional, and transitional 
textbooks) of grade eight during the fall of 1965 on the bases of 
Pleasures of mental abilities, arithmetical computational skills, and ' 
abilities* to understand mathematical concepts. Similar comparisons 
were made of students of grade eight during* the fall of 1-967, and 
comparisons were repeated in 1967 of those students who had been 
eighth graders in 1965. ' 



2. Rationale ^ 

In the fall of 1963 in the s>tate of New Hampshire, the median 
raw score of students in grade eight dn the Arithmetic Computational 
subtest o.f the Metropolitan Achievement Test was equal to a grade 
'equivalency of 8.8. In the fall of 1967, a grade equivalency of 
6.8 was obtained for students of grade eight who had taken the 
Arithmetic Computational subtest of the Stanford Achievement TestT. 
Consequently, there was a decline of two years in the computational 
grade t equivalences from 1963 to 1967 on these two tests. 

^ ■ • . 

A decline in computational scores had been observed previously 
in 1964, and in 1965 a further decline prompted the New. Hampshire 
State Department of Education to initiate a study with the Bureau 
of Educational Research and Testing Service at the University of 
New Hampshire. It was felt that there might exist relationships 
between these declines and the* currlcular changes that had taken 
place in New Hampshire during the years of the modern mathematics 
movement. • • 
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^ 3. Research Design ^nd Procedure ' 

The 4,724 eighth grade otudents tested In the fall of 1965 jU 
New Hampshire wete plac'ed In c^ne of the following categories: .modern," 
"Traditional," "Transitional," *or "Other" based upon a claoslHcatlon 
• of the textbooks from which the students had studied during bne 

Jrevlous three ^ears (grades five, six, and ooven) . atuden^s classified 
U the fourth category (Other) were excluded from the otudyl 

Tlie criteria used to classify the textbooks were asy^o^Uows: 

a) Modern: Textbooks that placed emphasis upon th^ development 
of concepts and concrete manipulations (such as those used in 
the California strands development) or textbooks stressing 
matjiematical systems, properties, functions, and graphs^ 

b) Traditional: Textbooks th4t stressed computational techniques 
in a manner similar to those texts used 'in many schools during 
the late 1950' s or early 1960's. These texts seldom empha- 
sized structure in concept development and frequently 
contained long lists of computational exercises. 

c) Transitional: Textbooks that reflected a ***middle of the 
road" approach between the two types of texts describee! 
in a) and b) above- 

The three groups of students: Modern (1,215 students), Tradi- 
tional (591 students), and Transitional (2,376 students) were tested 
during the fall of 1965 using the Otis-Gamma Intelligence Tests, 
and the Metropolitan Achievement test (arithmetic computation and 
concepts subtests),' The scores were subjected to a one-way analysis 
' of variance. 

In 1965 a classification scheme similar to that described above 
was use^ to categorize 4,657 eighth grade students into the groups: 
Modern (2,268 students), Traditional (514 students), and Transitional 
(1,875 students). These groups were tested with the School and 
College Ability Tests (SCAT) and the three subtests of the Stanford 
Test: Arithmetic Computation, Arithmetic Concepts, and Arithmetic 
Applications. These scores were also analyzed through a one-way 
analysis of variance. 

In" 1967, the eighth graders of 1965 (now in the tenth grade) were 
tested again using the SCAT, Form 2B; the Numerical* Competence and 
Mathematics subtests of the Stanford Test. Due to changes in both ^ 
the schools and their student populations, only 3,439 of the 4.^2 
students originally examined were tested a second time. Results 
were analyzed in a manner similar to the previous tw"^ phases of 
the study. 
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4. Findings 

Eighth Graders. Fall 1965 > In thb fall 1965 testing, statistically^ 
.significant dlffercncca (p <, .05) wore found among the moans of the j/"^ 
three, groups on the Otls-Garaaa Intolllgonco Toot. In order, ^^^^^.^ 
moans were: Modern (36.69), Transitional (34.70), and Tradiffotfill 
XSi-SS!). Qn the Computation oubteot af the Metropolitan Achievement^ 
Toot the result^, In order, were: Traditional J[30.08), Transitional 
(29.22), andModcrn (28.56). As one can see, the ttodern Group 
scored highest In the Intelligence testing but scored lowest In ,the 
test of computational fllcllls. 

No statistically significant differences were found among the 
three groups In the Mathematics Concepts toot of the Metropolitan 
Achievement Test. 

' Eighth Sraders. Fall 3?967 . In the fall 1967 tostlnftj^ statistically 
significant 'differences (p .01) were found among the tsipns of the 
three groups In most of the testings with the Modern GiMp" scoring 
highest In all testings wlth^ean results- as follows: ^CAT Verbal 
(32.60), SCAT Quantitative dfc.89), SCAT Total ''(54.49), Stanford 
Computation (19.00), Stanford Concepts (20.50), and Stanford Appli- 
cations (14«94). The Traditional and Transitional Groups tended to 
share second and third places on these tests about equally with no 
really consistent pattern of resjilts. 

Tenth Graders. Fall 1967 . (Elghjh Graders of 1965). In the -fall 
1967 testing of tenth graders, ^statistically significant differences In 
the three groups were ngt found In the SCAT nor the Numerical Compe- 
tence portion of the Stanford Tfest. In the Mathematics portion of the 
Stanford Test the Modern Group scored significantly (p ^ .01) higher 
than *the Traditional Group (means of 26.09 and 19.41, respectively) 
but did not significantly out-distance the Transitional Group (means 
of 26.09 ^nd 25.68, respecflve^ly) . 



5. Interpretations 

The authors offered a number of Interpretations, notable among 
these being: 

(a) The scores obtained by the three groups on tests, of 
computational skills declined from 1963 to 1965 and from 1965 to 
1967. The authors observed that teachers tended to spend less time 
on drill and practice Gf computational skills In 1967 than In 1963 
and more time, on understanding of arithmetical properties. 

(b) The data appeared to Indicate that the groups were different 
Intellectually In 1965 with the most able group (the Modern) performing 
most poorly on a test of computational skills. 'But In 1967 the abilities 
of the groups appeared to be about the same and their computational 
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abi;LltieB wore about the same. The authors hypptheslzed that ".•.when 
general ability is taken Unto consideration, the type of mathem^itics 
textbook used does not differentially affect the ability of students 
to do computational' arithmetic." 

(c) In the tenth grade testlng'pf 19/57, the Modern. Group out- 
performed the Traditi&nal* Group in thq mathematics portion' of the 
Stdnfoi^d Test leading .the authoro to cg^nclude that the "payoff" of 
, the modern programs may come in the ability of students to perform 
well. in 4ilgebraic and geometrical studies where "understandings" 
are of greater importance than comptj^ational skills. 

Abstxfflctor's Notes 

During times when educational research comes under such heavy 
ci^iticlsm because pf its frequent lack of relevancy to classroom 
practice, it is Refreshing to find a study that has such immediate 
app'licatiori to cla^sroocci policiies. The loss in computational skills 
from 196^ tp 1967 Of the New Hampshire students has led to a readjust- 
^ment in the scijiool mathematics programs of New Hampshire to provide 
closer attention ^to The development of computational skillo. The 
additional hypothesis that the modern programs appear to have their 
"pay-off" In greater student success in algelira and geometry will 
hopefully temper this emphaSis. upon computational skills, so that wo 
will not see a return to the "rule-example-drill" syndrome of the 
past.* Of course, the virtually untapp^ed resource of hand calculators 
will provide more exciting opportunities to deyelop computational 
skills with meaning and understanding. 

The loss in computational skills was based upori the results of 
testing with two different instruments. Although the authors stated 
that this change of tests provided --some problems in interpreting the 
data and that these problems were not serious, one might wonder about 
the degree^ of comparability of the norming groups for the two tests. 
Their comparability would seem to be a crucial element in valid 
comparisons of grade equivalencies. 

u 

. The entire question of the desirability of emphasizing the 
development of computational skills jjfrobably at the expense of other 
mathematical understandings is a value judgment that teachers must 
make. But it seems highfy desirable that they have available the 
results of research such ao reported in this study to aid in making 
such important educational decisions. 



Donald J. Dessar^ 
The University o\ Tennessee 
Knoxville 
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TllE CONSISTENCY OF STUATEGIES IN THE LEARNING OF I-IATHEMATICAL 
STRUCTUE5ES. Branca , Nicholas A, ; Kilpatrick, Jeremy, Journal for " 
Research in ttotttematico Education . v«3 n3> pp. 132-140, May 1972* 
Descriptoro— ^Educational Games, *Learning ProcOsseo, *Mathe- 
natico Education, *R6oearCh^ Mathematical Cpncepto, f^Learning 
Strategico) 

Expanded Abo tract and Analyoio Prepared Eopecially for I.M.E, by 
Merlyn J. Behr, Northern Illinois University. * . 

. * • . ' * \ 

1. Purpose ^ . 

The authors suggest that a subject's sequence of questions or 
moves which lead toward the solution of a given t\aBk Ohould be called 
a strategy -only if a similar sequence is observable when subjects 
perform' on a similar task. To investigate this consistency 6f 
subjects' questions or moves across gome like tasks based on different 
embodiments of the same group structure and between two different 
mathematical otrjucturea was the purpose of this study. 

Four separate hypotheses were stated for investigation. 

Ij The distribution of evaluations for each of the group-structure 
tasks follows the same order as that reported by Dicn^ and^ 
Jeeves. 

2. The hierarchy of evaluations for each of the group-structure 
tasks is in the same order«as that reported by Diencs and 
Jeeves . 

3. Subjects' evaluations and strategy f^cores are consistent across 
the two group-structure tasks. 

4. Those sub^Jecjts who give a particular evaluation and use a 
particular strategy on the two group-structure tasks perform 
in a similar way on*" a third tasR. 



Rationale 



This work replicates and extends work reported by Dleneo and 
Jeeves in 1965 and 1970 in which they had identified three so-called 
strategies, ca lied" memory , pattern and operator, based on moves subjects 
made in learning a colored cagd ganie embodying th6 structure of a 
mathematical group\ Xhyy presented evidence that a subject's retro- 
spec ti>>e account (evaluation) of how the game worked reflected the 
moves he had made in p]|aying .it. They- demised two scores - a pattern 
score and an operator score. The pattern score reflected the propor- 
tion of the subject's plays that were within a given region of- the 
group talk. The operator score reflected the proportion of the 
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' subject 'o plays in which the same card was played repeatedly in 
succession. Tho work* of Dieneo and Jeeves dealt with issues o^ 
whotftor there exists a hierarchy pf strategies and evaluations,' 
whether there are sex and ago differences, and how tho ioarning of 
one group structure affects the learning of another group structure; 
their work loft unin?70Stigatod tho concern of this study. 

An apparent assumption on which this study is based- is tiiat * 
subjects'' transfer of a oequence of moves from ono task to another 
depends on tho stability of t^at oec^uence; that is, whether or not 
the sequence has become a strategy* * i 

3. Research^ Dos ij^tt^rvd Procedure 

Tho subjects for the study consisted of 100 Junior and senior high 
school girls. This sample was divided into two groups - oWor and 
younger. 

Three tasks wore used in tho study; two were game embodiments of 
the Klein group, and the third an embodiment of. a network otr)icture. 
The first embodiment of the Klein group cmployqd the color game 
developed by Dijcnos and Jeeves, tJhe second employed a game involving 
a combination of )lights and switches. In both cases subjects were to 
learn the Kldin group structure by learning the rules of the game. 
Tho network structure was embodied by a map game. Various moves on 
tho map enabled subjects to ascertain the structure of the network. 

Each of tne three games were playefQ with each of the subjects 
individually aAd in the order presented above; The interviewer recorded 
tho subject's mtoveo and predictions and , the evaluation she gave at the 
end of the interview. Scores were computed for each subject #aS in 
Dienes' and Jeeves' work. - ^ 



4. Findings \ 

A subject was\clas8if ied as successful on a task if she gave an 
evaluation of the gWe that accounted for 14 or more of the 16 binary 
combinations. By this crit^irion 49, 47 and 54 subjects werc^ successful 
on the three games, respectively. No comparison of this data with 
Dienes or Jeeves wasboqsible, sinpe they did not report this data. 
\ \ 

An investigation of the relationship between evaluations and 
strategies showed a dinect contrast to findings of Dihnps *and Jeeves. 
Successful subjects whoVgave an operator evaluation on the color game 
did not tend to have higner operator scores than successful subjects 
who gave other evaluation^. The results of the light game were 
similar ."^Some evidence. oE a relationship between evaluations and 
strategies existed on the Wp game. 
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The authora intorprot the data aa giving the following information 
concerning tHo otatcd four hypothc^^i^i rcopectivoly: 

1. On^oth gaineo the Vliotrlbut^ono of cvaluationo (#©rc in the oame 
order of frequency ao that reported by Dieneo and Jeeveo. 

2. On both gaifroo the diotributiono were in the oame order ao 
' reported by Dieneo and Joevco. 

3. VJhcn the data from all 100 oubjecto wao taken a teot ouggeote3'^ 
more conoiotency than chJngc. -When the data from 38 oubjects 
oucccooful on both taoko wao tak^y a teot again ohowed 
conoiotency. Conoiotency wao <ohoWn for oubjecto' cvaluationo, 
both when the do-ta for the total oamplc of 100 Wao oubjected to 

^ a teot and aloo when the data tor Che. 38 oubjecto who were > 
ojucceooful on both taoko wao analxzed. Conoiotency wao Qhown 
for operator ocoreo on tho two taoKO ao well; however, the 
pattern ocoreo &id not show conoistcncy. " , 

4. Hypotheoio 4 wao not inveotigated ao otated due to the difficulty 
of taoko and lack of relationohip between evaluations' and 
otrategy ocoreo. However, the authoro report the following 
trendo: i) Subjects who gave the oame evaluation on both group 
otructure taoko ohowed no more tendency than the other oubjecto 
to give a particular' evaluation on the map gamcf iii Subjecto 
who wore oucceooful on both taoks tended to give a common type 

of evaluation; iii) Subjecto who were oucceooful on both group 
Dtructure taoko tended to have a high ocore on a particular 
otrategy while oubjecto unoucceooful tended to have a low 
ocore on the oame otrategy. 



5- Interpretat j,ojio 

The 'greater difficulty of the group otructure taoko in thlo otudy, 
compared to thooe of Dieneo and Jeeveo, lo partially explained by the 
fact that^ oubjecto in Dieneo' otudy were participating in a opecial 
mathematico project and had Qolved problema involving group structures 
bej&ore. Although support was obtained for Dieneo' iind Jeeveo' ^ 
conjecture that the relative frequency of evaluationo would correspond 
to a hierarchy of evaluationo, the evidence would be morfe impreooive 
if one could be confident that oubjects' evaluations reflected an Under- 
lying strategy of moves. The authors conjecture that the strategy scores 
defined by Dieneo and Jeeves are insensitive to the strategies^^fubjecto 
may have employed. While Dienes' and Jeeves' research may have given 
a productive n&w focus to research <5n strategies, the findings of the 
present study should alert researchers to the fact that strategies 
postulated by Dienes and Jeeves have not been shown to exist. Although 
subjects do show some awareness of, regularities in how they play the 
games through reflective thinking, the critical tie between the awareness 
and the rqi^ularltles in their sequence of moves has not been convincingly 
shown to exist, 

r 
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Abstractor's Notoa 



The followln'g would have been useful addltlono to the «tudy and 
report. 

1. A counterbalanced deo'lgn to determine whethet/xask olfder 
effects existed. 

2. More detail concerning the description of the tWo gameg 
invented by the authors would be useful. Replication this * 

. study vould pxove difficult without correspondence with, the 
authors. 

V 

3. More extensive piloting of the tasks could hdvc alerted tfte 
authors to the task difficulty for the sample population. . 

4. A possible alternative scoring system to that employed by 
Dieneo and Jeeves and also in this study would have been 
welcomed. 

5. A welcome discussion would have been about whether subject's 
strategies in solving game problems related to group, structured, 
Ijas a possible relationship to their problem solving strategies 
or general learning activity. 

^6. The authors do not suggest whether or not they concur with 
« Dienes' and Jeeves' hierarchy of moves in which an operator's 
move is "at the highest level"; however, this would have b^n 
a welcome discussion. , . ^ 



Merlyn J. Behr 

Northern Illinois University ' 
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imbER CONSERVATION IN VERY Y0m;G QIILDREN: THE EFFECT OP AGE AND 
MODE OP RESP0l^DIr^G. Calhoun, L. G., Child Dovolopiaent . v. 42 n2, * 
pp. 561-572, Jun 1971,, ~^ ^ ' 

D^crlptoro— **Ag^G DlffGroncGQ, ^Reoponoo Mode, ,*PrG-achool Children 
*ConoGrvation (Concept), ^CognltlvG DovoloptaGnt * 

Expanded Abotract and Anolyolo PreparGd EopGclolly for I.M.E, by 
Elizabeth FGnncDa, UnlvGrolty of Wlsconoln-Madloon. 

1. PurpoQG 

"^To clarify the- effect a of response node and age on number 
conservation responses of children between 2-3 (tw<T >vax;s and three 
Qontho) and 4-7 yearjj old, ~ ^ 6^ 

2. Rationale 

:> 

Although studies are limited with young children (under 4 years, of 
age) some researchers on conservation of number have reported a 
decrement of correct conservation responses In 3-3 to 4-4 year old 
children whoi^ these responses are compared with conservation response 
of younger children* Other \ypes of studies as well as conservation 
studies have suggested that stimulus materials employed can produce 
variation in £he number of correct responses on number conservation 
tasks. Therefore, this study was undertaken to give further Infor- ^ 
matlon on number conservation of very young cfilldren (2-4 to 4-7 ydars 
of age) and on the effect of two different modes of response, i.e., 
eating and pointing. 
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3. Research Design and Procedure 

Subjects were 26 boys and 30 girlo dls|:rlbuted over the age range 
2-4 to 4-7 years enrolled in or siblings of those enrolled in private 
nursery schools. One subject who appeared ii^jtollectually deficient 
was eliminated. A typical number conservation task was admlnlsttired 
10 times utilizing brown M & M candy ao the stimulus material. On 
half of the trials the" child was asked to point to the row that had 
t];ie most and on half the trials she/he was asked to eat the row that 
had the most. The responses of subjects ^younger than 2-8. years were 
eliminated because they did not ifespond ^appropriately to the task 
(indiscriminately picked candy from either row) . 



4. Findings 

The means indicate a decrement in response between 3-0 ,to 3-7 years 
of age with an overall Increase in response from 2-8 to 4-7 years of age 
A 6 (age) X 2 (response mode) ANOVA resulted in a nott^J-gnif leant F ratio 
for mode of response and significant F ratios for age (p < .01) and 
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age X responoo (p < .05). In one Qgo rango only (3-0 to 3-A ycaro) 
was a significant P ratio" found for rooponoo mode. At this ago higher 
scoroo-woro reported for the eating oode. No Qignificant differences 
were found between eonoiotent conoervero and nonconoiotent conaervero 
^ In each age ^oup wlu3n only the eating response was considered but 
significant differences were found in the 3-0 to 3-3 and 3-4 to 3-7 
age groups when the pointing response was considered. 

^ «» 

5. Interpretations 

These results confim t]^at tho very young^ child does have the 
ability to conserve number and then goes through a period when this 
ability decreases. Tlie results alst) suggest that nore highly motiva- 
ting stinuluo naterial (i.e., eating) helps a child overcome whatever 
factors limiting his conser-ving ability during the tine when the 
dccrenenti^4k':ur8. The decrement in correct responses to the ntimber 
conservation task occured earlier than in other reported studies , and 
may have been because of the population sample or the stimulus materials 
used. Thescr results sugge&t that the very young child can conserve 
number if the response mode is not verbals 

. /* 

Other Piagetian scttolars have reported that children in the age 
range considered here cannot conserve. This inconsistency of findings 
may be due to the operational definition of conservation used. In 
this study a nonverbal response was considered as evidence of conser- 
vation while in other studies verbal encoding was required. 

Abstractor's Notes 

Thi'fl is a replication study of which more are needed. The study 
is reported within a sound theoretical framework, reported well and " 
adequately discussed. As such, it has value. 

The best part of this study is the discussion section in which the 
operational definition of conservation is clarified. The results of the 
study are in conflict with other Piagetian scholars and this ^conflict is 
rationally explained in terms of the response required of the subject. 

In spite of this excellent discussion and the clarity of reporting, 
the abstractor questions the validity of the study. An attempt was made 
^ to have response modes appropriate to young children. However, does 
this type of study really elicit the child's ability to conserve or is 
a more informal technique which would let the interviewers response to 
a child's idiosyncracies more appropriate? * What if a child does not like 
M ^1 Ms? That would immediately invalidate one subject's response and 
presumably the data from this subject would still be included. 



Elizabeth Fennema / 
University of Wisconsin-Madison 
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BEFORE CHILDREN CA^^ MEASURE. Caroy, RuoogII L. ; Stoffo, Losllo P., 
EleEentary School Journal, v. 71 n5, pp. 268-292, Feb. 1971. 

Descriptors— '^Mathenatlcal Conccpto, *Conoorvation (Concqpt), 
*Early Childhood Education, *Tranof ornationo (MathCEiatico) , 
* Language Rolo, ^^atheGatico Inotruction, (*Piagot (Jcanj) 

* EJipandcd Abo tract and Analyoio Prepared Eopecially for I.M.E. by 
'Marilyn N. Suydam, The Ohio State University. 



1. Purpose / ^ 

To doteraine the effect of oolectcd premeaourcment experiences 
on tho^bility of children to eotablioh a length relation between 
two (Uirves. f 



2. l^tiongle 

Since "it is apparent from research studies on child development 
that quantitative activities and activities tha^ require logical- 
caathoaatical thought processes may not be appropriate fcfr most pre- 
school children • . . it does not appear feasible to teach measure- 
aent to preschool children. It seems necessary to identify quali- 
tative activities' that will help develop skills desirable ^or later 
activities that may aid in the da^elopment of logical-mathematical 
thought * processes". Hie skills jay eventually be applicable to 
instructional situations in measurement." (p. 288) 



3. Research Design and Procedure 

Three guidelines, drawn from the literature, were used in con- 
structing experiences designed to teach children the relatione "longer 
than", "shorter than", and "the same length as": . (1) have children 
participate actively with concrete materials, (2) consider the role 
of language, and (3) make sure that the activities are consistent 
with the operational definitions of the relations. These guidelines ^ 
wore applied in developing premeasurement activities with the emphasis 
on comparisons. Specific examples are provided. 

Subjects were 20 four-year-olds and 3A five-year-olds in three 
self-contained classrooms in one school in Georgia. The Peabody 
Picture Vocabulary Test was used to measure verbal maturity (range 
of scores at age 4, 83 to 119; at ago 5, 55 to 120). The Stanford- 
Blnet Intelligence Scale, Form L-M, was used to measure intelligence 
(range at ago 4, 98 to 145; at ago 5, 81 to 130). Social class was 
measured by the HollingshCad Two Factor Index of Social Position 
(range from I, high, to V, low^ . 
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Children woro taught, In groupa of. sIk for soven 20- to 30- 
mlnute sessions, to establish Q length relation between two curves. 
An 18-ltea tost, Involving sIk ♦ets of eaterlalo with one Itcn H 
on each sot related to each rolatloni was administered by spoclalloto * 
before and after Instruction, A repeated measures design was uoed 
to analyse scores on the total test and on subtests. 



4. Findings 

The mean score on the posttcst was significantly higher than 
the mean score on the pretest. Gains ^n the "longer than*' subtest 
were not statistically slgnlfleknt; gains on the other two subtests ^ 
were statistically significant. 







'^longer than" 
subtest 


"shorter than*' 
subtest 


"the same length ao^* 
Qubtest 
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5. ^ Interpretations 

"It may be concluded that formal experiences In comparing quanti- 
tative length significantly Improve the ability of four- and five- 
year-olds to compare lengths. .A length comparison test given to 
these children after the study was completed showed that they\had 
the ability to use the relations In novel length comparison situations." 
(p. 292) ' . 



Abstractor's Notes 

The article appears to be planned as much to discuss premeasuro- 
ment and measurement expectancies and activities as to present the 
research study. . The two are blended together well: the reader Is led 
from background Information Into the study. (Many readers might not 
realize It Is a research report until they are well Into the article.) 
Tlie presentation Is generally at a level at which most teachers 
should have no difficulty In reading and Interpreting; e.g., data are 
reported In terms of percentage of Increase. We are told that a 
repeated measures design Is used, and that resulti^ were or were not 
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Qtatlotleally olgniflcant^ but the GtQt;i«tiCQl toot inforaation lo 
avoided. An .article nuot bo written to ito anticipated readcro, atid 
the anticipated readcro In thio caoo appear to be teaehera, not 
roGCQrehoro, 

Uangco of ocoreo on phrec variabloo (verbal ciaturltyi intelligence, 
and oocial claoo) are reported, but no explanation of their role in 
the otudy lo given: do they ocrcly deocrlbc the otunple? 

ft. ( ' 

Marilyn N. Suydan 

The Ohio State Univeroity 
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•dHILDREH^S UNDERSTANDING OF NEGATION AS A LOGICAL OPERATION. Feldman, 
S. Shirley, tienetlc Psychological Monographs , v*85, pp. 3-49, 
Feb*. 3.972. 

■ -- .. ■^..'^ 

EatpandedLAbstract and Analysis Prepared Especially for I.M.E. by 
John Gregory, University of Florida. 



1. Purpose 

This article presents a series of six studies designed to discover 
wh&t children- understand of negation as a logical connective, th« 
variables that affect this understanding, and the relationship between 
negation and other logical abilities. 



2. Rationale 



^il^iyl research effort was seen as a much needed replication and 
extet&^n Of the ^vork of Plaget and others Investigating children's 
understanding of the negation concept. The extension took the forto of 
a more complete analysis of the data (qualitatively as well as quanti- 
tatively) and Increased standardization in the experimental situation. 

3. Research Design and Procedure * 

All six studies employed an Interview format in which the subject, 
was to select objects (for the most part, attribute blocks) upon the 
basis of an interviewer's command. Each study involved at least 100 
Ss for a total of 440 S_s (one sample was used for three studies). Age 
Tdeflned as Nursery School vs Kindergarten in three studies; 5,4,5,6, 
or 7 years of &ge for three studies) and sex constituted two of the 
Independent variables in each study. Other independent variables are 
Included below in the brief description of each study. The dependent 
variable was correctness of response (both frequency and proportion)'. 
Data was subjected to analyses of variance, correlation and £ tests of 
proportion. In the sixth study, performance on class inclusion tasks . 
served as an additional dependent variable. Post hoc analysis included 
tests of the differential distribution of errors. 



4. Findings 

Study 1 . The interview contained a total of 12 commands. The 
following variables we^e considered in tasks involving a single 
attribute (numbers in parentheses indicate the number of copnands for 
each variable level): presence or -absence of negation (4 vs 8); 
linguistic forms "things not X"-vs "not-X things" (4 Vs 4); color or 
shape (6 vs 6). Significant Results: negation commands were more 
difficult than positive commands; "things not X" idiom was easier; 
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more correct responses were made to cplor- attribute commands. More 
errors of Ignoring" the negative occurred under the "not-X things" 
Idiom whereas tnore errors of providing only one of the two disjoint 
subsets constituting the correct response were made und^r the 
"things not X" Idiom. 

Study 2 . The Interview contained 12 commands,. The following 
Variables, were Investigated In tasks Involving the negation of two 
attirlbutesj linguistic forms ''^things not XY" vs "not-XY things" 
(6 'vs 6); ^ntra-lndlvldual consistency. There waa a , trend for more 
correct response9 to be made to the "^ilngs not XY" and responses 
were consistent under both Idiom types. The error of ignoring the 
negative occurre4 more for the form "not-^ things." 

Study 3 . The interview contained 13 co^jjnands which provided for 
analyses of the following variables; negation of 1 or 2 attributes 
(insufficient information; either 4 .vs 9 or 4 vs 4); Idipms within 
command types: "X things that are not Y" vs "X riot Y (thfngs)" 
('2 vs 3, TYPE 1), "everything except the X" vs "everything but the 
X" (2 vs 2, TYPE 2); and a third command type comprised of the two 
Stages "Give me the X, Now give the things that are not X." Age was ^ 
a significant variable (nursery/kindergarten). Number of attributes 
negated was alsp significant (one/two). Under TYPE 1, the "X things 
that are not Y" idioni was easier. Under TYPE 2, a tliree Wiiy interaction, 
age X sex X idiom, indicated that nursery school boys perfbrm better on 
"but" commands, while kindergarten boys do better on "except" commands. 
Pnder TYPE 3, there was a significant intetaction between age and 
number of attributes negated. Space does not permit presentation of 
the iTesults of error analyses. ^ 

Study 4 . Six commands of negation involving one attribute cqn-- 
stituted the interview. The ninnber of ob^eitts in the complementary 
set (in addition to age and sex) \jaa investigated. Two commands were 
j^iven for each £f the following sets of correct responses; X3 (3 blocks), 
X9 (9 blocks), X15 (15 blocks). Eighteen blocks were ^sed for each 
command. An interaction between age and number of objects was found. 
X5 w^s easier than X9 and X15 for all but age l^s. At ajg^es 3, 4, and 
5 more correct responses were made to X9 than X15 and to X3 than to X15. 
Host ertfbrs were made due to partial correct response. 

Study 5 . Nine commands were used to generate responses in relation 
to familiarity of attributes asked for. Dolls (familiar objects), 
common shapes 'such as squares, stars, etc. (moderately familiar), and 
uncommon shapes for which children could not provide a label (determined 
in a pilot) were employed. At ages' 4, 5, and 7 common shapes evoked more 
'correct responses than either the dolls or uncommon shapes. At age 4 
iincommon shapes were easier than dolls; at age 6 this was reversed. 
Girls performed better than boys on all tasks, at all age levels^^ 
Differential distribution of errors were also teported. "'^'^^^ 
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Study 6 > The laot otud^^ought Informat/on as to the sequefttlal 
relationohlp (a la Plagetla/^ stage development) between negation and 
claoo Inclusion. The sample was the oame ao that uoed for studies 4 
and 5, with a mean interval of 7 daya between that interview and this 
one.* Twenty questions conafcituted the four subtests; two sets of 
materials (beads and animals) and two different cardinalities of the 
(9 and 12 out of 18). No significant differenceo werir found in the 
claoo incluoion tasko. Correlation coefficiento between negation 
(from the earlier studies) and class inclusion revealed no consistent 
pattern. Three year olds, five year olds, and the total sample 
yielded aignif leant correlations for the two variables. A chi-squa?:e 
analysis of one or no errors on negation and class inclusion tasks . 
was significant thus suggesting that a form of negation precedes class 
inclusion. 



<»5. Interpretations 

1. Children's understanding of negation as a logical operation 
develops slowly with age and experience. 

2. Negation involves a cognitive operation and is not merely a 
problem of semantics. 

3. Common errors in response to negation commands reveal basic 
. difficulties in logical operatl^ons. 

4. Familiarity of material was a highly significant variable as 
was the number of objects in the compli&ientary set. 



Abstractor's Notes 



There are two striking features of this report: the presentation 
of a program of research rather than an isolated study, and the depth of 
analysis of errors made by the subjects. At first reading of the report, 
one might thi«k that what was really being Investigated was how to 
confuse children through a variety of commands. The interpretation of 
differential performance under varying Unguis ti.c forms is however, 
important in gaining Insight into the process of logical thought. 



Since it was found in Study 1 that color vs shape w4s significant, 
it would have been interesting to find out if this relationship existed 
in the later studies. Since no data (means nor s.d.) were reported, no 
inferences about this relationship or others can be made. 

One possible explanation for the difficulty of the class inclusion 
tests is the use of the conditional logic paradigm in 12 of the 20 
questions. XnvestlTgations have found that conditional reasoning 
ability develops at a. much later age than, that of the children Involved 
In these studies. 
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Future Inveotlgatlons will benefit from the llmitatlono noted 
by the author — overlapping ages when uolng nuroety ochool vo. 
kindergarten and non~control for SES. Replication of particular 
aspects of these studies is needed' which will Increase the number 
of possible correct responses by S^s. With so many variables, some 
of the findings of this report were based ojx one command only 
(Study 3), An increase in ,the number of commands would also allow for 
determination bf reliability of the tests (interview). Categorization 
or errorD should be continued, but since this practice increases the 
difficulty in coding (these studies used 15 categories of responses), 
some coding reliability check should be performed. 



. John Gregory 
University of Florida 
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DIAGNOSIIW SELECTED BEHAVIOR CHARACTERISTICS OF TEACHERS OF SECONDAk^ 

SQ^20L MATHEMATICS. Flora, Ben V/, Jr., Journal for Reoearch In 

Mathematics Education , v. 3 nl, pp. 7-20, Jan. 1972. 

- Descriptors — *Dlagnoatlc Teoto, *14atheinatlcQ Education, *Reoearch, 
*Teacher Behavior, *Teacher Evaluation, Effective Teaching, 
Predictive Measurement, Preoervlce Education, Teot Conotructlon 

Expanded Abstract and Analysis Prepared Especially for I.M.E. by 
Thomas J. Cooney, University of Georgia. 



Purpose 

Three questions concerned with providing a taeaoure of Selected 
teacher behavior characteristics of secondary school mathematico teachers 
were investigated using a paper-and-pencll Instrument called the Teaching 
Situation Reaction Test for Teachers of Secondary School Mathematics 
(TSRT-TSSM). 

"1. Po the profiles of secondary ^J^hool mathematics teachers 
classified as highly effective establish significantly 
different patterns form those teachers classified as 
minimally effective? 

2. Does the profile produced by the instrument for a given 
individual provide a reasonably accurate description of this 
individual with regard to the characteristics being measured? 

3. If the instrument is used in a methods course as a means 6f 
providing a student with knowledge concerning his profile and 
profiles which are characteristic of highly effective and. 
minimally effective teachers of secondary school mathematics 
is there a change in 'the student's behavior, as indicated by 

.the profile, on a readmlnistratlon of t^e instrument?" 



2. ' Rationale 

Research on identifying characteristics of effective teachers has 
become more interested in characteristics of teaching behAvior than in ' 
characteristics of teachers, ihe present study considers both a 
"characteristics" and a "behavior" base through the development of 
TSRT-TSSM. 



3. . Research Design and Procedure 

The instrument contained ten- teacher-behavior-characteristic 
dimensions: (1) student capabilities and efforts for learning 
mathematics, (2) understanding of pupils, (3) self confidence, 
(4) acceptance by others, (5) capabilities of other teachers, 
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(6) planning and managGmcnt ,* (7) clasoroom proccdurcQ and methodo, 
(8) student participation, (9) goals for teaching inathematlcs, and 
(10) educational viewpoint* 

Fifty papGr-and-poncll Items were eonotructed uolng a critical 
Incident technique to measure an Individual's response to hypothetical 
teaching oltuatlona. The Items were used ao Indicators of the ten 
dimensions, five lt<;mo for each dimension* Eacfi Item was scored 0-6. 
The ten scores (0-30 pt)ints for each dimension) provided the profiles 
In question. 

To provide Information relative to the first two questions posed* 
above, the test was admlnlotercrd to the following samples: experienced 
teachers, nine cla8s:l:^led as highly effective, six as averagely 
cftectlvo and six as minimally effective as determined through pro- 
fessional judgments and various Inventories (Sample H) , a second 
group of 27 Inservlce teachers participating In an NSF summer Institute 
who were also classified as highly effective or minimally effective 
(Sample I) , 20 preservlce teachers enrolled In a first methods course 
five of whom were classified as highly effective and five as minimally 
effective based oh academic perfdrmance (Sample M) , and 14 preservlce 
teachers with student teaching experience who were also classified as 
highly or minimally effective "(Sample. S). 

The test was also administered to preservlce teachers enrolled In 
a second methods course (Sample -T). Five weeks later these subjects 
were provided with Information from their test profiles and comparisons 
were made with profiles of Identified highly effetltlve teachers. Three 
weeks later the Instrument was readmlnlstered to tMs sample. 

' " • \ 

/The Mann-Whltney U Test was used to compare sckces for highly 
effective *and minimally effective teachers for samples R, S, and M. 
This test was also used to Indicate TSRT-TSSM's ability to distinguish 
the "predicted" best teachers from the "predicted" poorest tjeachers 
using the Initial testing of samples M, S, and T. Product-moment 
correlations were used tQ determine tegt-retest reliabilities for 
Samples M and I. Subjects In Sample S were administered the test three 
weeks apart with Instructions for the second test to obtain a good score 
These test-retest results for Sample S were u$ed to provide Information 
concerning the resistance of the Instrument to faking. 

' ^/ 

4. F indings ^ 

The following findings were given by the author: 

1. Total t^est scores^ (as well as scor|(£ on some dimensions) for 
highly effective teachers were significantly higher (.05) 
than for minimally effective teache^gs for Samples R, M and S. 
Further, profiles of the two groups -were significantly 
different (.05). ) 
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2. Reliability measures (product-moment correlations) or .90 
and .85 with standard errors of 4.32 and 7.82 wore obtained 
respectively for samples M and I. 

3. Data from Sample S indicated non~plgnif icant gains in test 



4. TSRT-TSSM yielded oignificant reoulto (.05) for distinguishing 
between "predicted" best teachers and thq "predicted" poorest 
teacherd for omaples M and S. Results for Sample T were not 
significant. 

5. Significant gains were noted for Sample T for Dimensions 4, 
6, 7, 8, 9 and the total test. 

^. Interpretations 

Xlie author's conclusions contained the following: 

1. Profiles of highly effective teachers were significantly 
different than frhose of minimally effective teachers with 
respect to Dimensions 6, 7, 8, and 9. n'-- 

2. TSRT-TSSM scores for highly effective teachers are, signifi- 
cantly greater than those of minimally effective teacher^. 

3. There is evidence that suggests that rosuJ,ting profiles do 
provide reasonably accurate descriptions of individuals with 
regard to the qharactoristics purported to be measured. 

4. The instrument has satisfactory test-retest reliability and 
' is resistant to faking. 

5. The TSRT-TSSM can predict the degree of Success in student 
teaching and in a first methods course. 

/» 

6. When the instrument is used ^€S provide methods students 
infoihnation about their profiles and about, profiles of highly 
eflEective teachers » a significant gain can be expected on 
Dimensions 4, 6, 7, 8, and 9 upon retesting. 

Abstractor's Notes 

There are certain limitations that must be considered with respect 
to TSRT-TSSM. The first involves the investigator's assumption that 
the instrument reasonably reflects teachers' beliefs and that teachers 
win' teach* in accordance with those reflected beliefs. Thef^ is some " 
evidence to support this assumption. The smallness of the sample size 
is another factor which limits the generalizability of the instrument. 
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Additional llmltatlone stem in part from the very nature of the 
research. Since TSRT-TSOM was devised though a critical incident 
technique, the following limitations shouM bo considered^ First, 
^^encral principles concerning characteristics of teacher behavior 
established for a large group of teachers arc not always applicable 
to iitdividual teachers. Second,. characteristics judged desirable may 
not always be so across all situations (grade level , type of class , 
etc.) or acrooo all teachers. Third, teacher, behavior characteristics 
that are currently assessed m|[iy riot be representative at a later time 
or in settings other than tho$c investigated. Each of these has 
implications for the u3e and InteVprcrrftion of reoulto from TSRT-TSSM. 

The use o£ the instrument as a diagnostic tool evidently consists 
of providing infotmation to the preserviee teachers about their pro- 
f^leo and profiles of highly effective teachers. To what can the 
increase in test scores from thd first to the second test bo attributed? 
Surely there Was self-analysis' by the subjects. But whether the 
increase reflects a real change J^^n teacher behavior characteristics 
or only a more subtle test taking approach by the subjects is not clear. 

It is also not clear from thC study as to how the inatrumcnt was 
used tQ verify that highly effective teachers differ from minimally 
effective foachors and how the instrument was used to predict highly 
effective and loss effective teachers. Apparently the same samples 
(R, My and 6) were used in both aspects of the question. 

Despite these questions and limitations, the investigator appears 
to have constructed a viable instrument which can be of use in teacher 
education programs. The invostigatoi^*s suggestion that the instrument 
be used in classes other than in mathl^matics has merit. Since the 
instrument has its roots in a gcncral\\cducation viewpoint, ^such an 
extension seems natural and desirable! 



Thomas |l. Coonoy 
University of Georgia 
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CaiPUTER-ASSISTED PROBLEM SOLVING IN SCHOOL MATHEMATICS. Hatfield, 
Larry. L. ; Kier en, Thomas E. , Journal for Research In Mafehematlcs 
Education , v. 3 n2, pp. 99-112, March 1972. 

Doscrlptoro — *Computer Oriented Programs, *Inotructlon,. 

*Prograinlng , *Rooearch, *Secondary School Ma thematlco, 

Achievement Too to. Computer Science Education, Grade 7, 

GpadG 11,, Problem Solving , 

Ejipandcd Abstract and Analysis Prepared Especially for I^.E. by 
Arthur F. Coxford, The University of Michigan. 



1, Purpose 

The report, attended to the following questions: ^ 

a. Does the activity of writing, executing, and studying the 
output of computer programs related to problems In the regular 
mathematlca curriculum affect mean student achievement In 
mathematics? " . 

b. Are students of varying levels of prlSr mathematics achieve- 
ment differentially affected by use of th^ cpmputer? 

e. Are there currlcular areas where the »use of the computer 
particularly contributes to- or detracts from mathematlts 
achievement? 



2. Rationale 

° Computer programming requires the learner to analyze and to under- 
stand thoroughly the mathematical concepts and procedures 'In use. Thus 
It should serve to i:elnforce and clarify concepts and procedures being 
studied. Additionally, with some programming skill, the learner can 
generate and manipulate data for use In the exploration of mathematical 
questions. These hypothesized benefits of the computer suggest the 
utility, of the computer program as a dynamic problem-solving tool. 



3, Research Design and Procedure 

Two experiments were each run over two years and for two graded : 
7 and 11. At each grade level the students were randomly assigned to 
the computer or the noncomputer class. At each grade level the same 
teacher taught both classes. The only planned difference In the classes 
was that the computer classes wrote and processed computer programs 
Involving l;he problems, concepts, and skills from the regular mathe- 
matics courro while the noncomputer classes used the computer In no 
way. -*The variable measured at each grade level was achievement In 
mathematics. No tests measuring skills or knowledge of the computer 
were given, A total of 103 seventh and 81 eleventh grade students 
participated in the study. * 
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During the school year In the ocvcnth grade clasoes, unit tests 
were glyen* Likewise at the end of the year, performance was asseoa^ 
with a teacher constructed comprehenoivo test and the following , xjj 
standardized teots: COOP Structure of the Number SyOtem, Contemporary 
Mathematics Teot, STEP Mathematics 3D, and Iowa Test of Basic Skills. 
At the end of year two, an additional post test called fhought Problems 
was given. The seventh grade otudento were partitioned into high, 
average, and low groupo on the baoio of previouo mathematico perfor- 
mance. The* test items were partitioned into skill, concept, and 
^problem categories. Thus analysis oi achievement of specific content 
categories by performance levels was possible. The design was a 2 x 3 
treatments by levels design* 

In the eleventh grade a comprehensive testing program was 
institj^ted. It included unit tests qind post treatment tests. The post 
treatment teats differed in the two years as did the 'actual tjreatment. 
In both years the students received five days instruction In the use 
of BASIC and then applied their skills to fifty-four settings for 
computer use in advanced algebra. The settings related to skill 
development, concept formation or problem solving in algebra. These 
students were blocked into high and average previous mathematics 
achievement. The desigti was a 2 x 2 treatments by lcv<il8 design. 

4. Findings 

Seventh Grade. For the first year only one significant treatment 
effect was observed. It occurred on the Number Systems test and 
favored the noncomput^T group. On the average the noncomputer group 
out-performed the compter group on all performance measures. 

For the second year three significant , treatment effects were 
found. They occurred on the Elcfiientary Number Theory test, the 
Contemporary Mathematics test and the Thought Problems test. All 
differences favored the computer group as did the average perfdrmances 
on the other instrumtfnts. At the end of the second year the computer 
group showed great(*r success *on "concept" and "problem" items than 
did the noncomputer group. * , , 

Eleventh Grade. .For the first year the computer group out- 
performed the noncoiaputer group oh one of seven measures (Contemporary 
Mathematics test)-. For the second year, similarly,, the computer group 
out-performed** the noncomputer group on one of eight tests (Quadratic 
Functions). In 13 of 15 measures of achievement the computer group 
had higher measured performance than did the noncomputer group. There 
was a tendency for the use of computers to be facilitating for the 
average group more than for the high group. From examination of test 
items, it was found that the computer had some facilitating effect in 
Linear Systems, but had some devilitating effpct in Trigonometry and 
Complex Numbers. 
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The findings reported In this study "tend tO suggest that the -ufie 
of coQputer prograsxalng In regular, mathematics classes has a facilitating 
effect on the learning of some eatheiiiatlcs. At the seventh grade level 
the average and .above average seem to" benefit most, eyeja though the 
lovr" group learti^d to program. In grade eleven, the average group 
benefited most. There Is^^lso, at the seventh grade level some 
' Indication that the analytic procedures used In preparing programs 
facilitate analysis of word problems.. The authors Qonclud^ with 
recognition of th« limitations of their work and suggest that further 
'Research Is needed to develop a sound basis fOJC computer use In schools* 



It should be rc^membered, as the authors did, that the data were 
collected during a, period In vhlch the materials used by ttie students 
were being developed. Thus the inconsistencies seen across years may 
be explained. 

Even so, what Is most appealing about the work Is that It was 
carried out for a substantial 9perlod, two years. More such long term 
work is needed in many areas. 

It would have been beneficial to this reader to see data on 
attitudes toward mathematics, computers and programming, and problem 
solving as well as the achievement data. Also, data on student perfor- 
mance in programming would be valuable for if one expects programming 
to be useful, the student must be able to use the skill. 



Abstractor's Notes 



Arthur F. Coxford 

The University of Michigan , 
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CHILDREN'S Ut^DERSTAtfl)It;G OF PROBABILITY CONCEPTS. Hocinann/ Harry 
*"W.; Eosa, Bruce M. , Child Devolopracnt . v. 42 nl, pp. 221-236, 
Mar, 1971. 

Doocrlptoro — *Probablllty , *CogTittlvG DovGlopacnt, *ConcGpt 
Poniiatlon; f^faok PcrformancG, Ago DlffGrcncGo, Deaf ChlldrGn, 
[^PlacGt, InhCldor) 

Expanded Aljotract and Analyslo PrGparod Eopeclally for I.M.E. by 
Wllllaci E^. Oeeslln, University of New llampohire. 



li Purpose 

The purpooe of thlo inveotigation wao to aocertaln the age at 
which children acquire oome underotanding of probability concepts. 
Of particular Importance were: 1) whether" children acquired the 
probability concept prior to Piaget'o stage of concrete operations; 
and 2) the uoe of taoks which forced children to rely on probability 

rlgments in addition to proportionality jud^ents. 

2. Rationale 

Recent American otudieo have indicated that children ohow oome 
underotanding of probability concepto prior to the atage of concrete 
operations. However, Piaget and Inhelder claim that a child must be 
in the concrete operations otage prior to attaining consistent know- 
ledge of probability concepto. Hocmann and Rooo feel that at leaot 
part of this contradiction ia due to other variableo being confounded 
with the probability knowledge variable. In particular . one ohould 
deoign experimental tasko which meaoure knowledge of probability 
oeparately from knowledge of proportion. 



3. Reoearch* Deoign and Procedure 

The otudy involved four oeparate but clooely related experimento. 
Subjecto in Experimento 1-3 were predominantly middle claoo otudenta 
making normal progreoo in ochool. In Experiment 1, eight groupo of 
20 So (10 boyo and 10 girlo) were required to choose one of a pair of 
paper dioko placed before them. Each diak wao comprioed of black and 
white wedgeo. Tt^7o groups vieve oelected at each of four mean age levels J 
4 yearo - 7 months; 6 years; 7 yearo - 3 months; and 10 yeara - 6 months. / 
At each age level one group received probability instructions and one 
group received proportionality instructions. 

Probability instructions were: "I want to look at the two 
spinners very carefully and show me which one you will spin to make the 
pointer point to black (white)/' Proportionality instructiono were: 
"I want you to look at these two circles very carefully artd show which 
circle »ha^the most black (white)." So given probability instructiono 
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were allowed to spin the choaon spinner and a favorable outeoine was 
acknowledged even whcp.t;he incorrect spinner was chosen. Ss given 
proportionality inatlTiJ^^ipna wore not told if they chose the correct 
disk. The differejec tdj&ween the probabilities (proportions) of the 
desired color betwStia 44^ks in each pair was considered a variable 
jolao (odda difference variable). 

Seven groupo of 20 Sc (10 boyo, 10 girls) within d±k montho of 
mean ages 4-3, 5-3, 6-2, 7-2, 8-2, 12-2, and 13-2 were tested in 
I^porinent 2. Experiment 2 was ainilar to Experiment 1 except only 
one apinner was used in each trial. All groups performed under 
probability instructions and then the five younger groups performed 
under proportionality instructions. Probability instructions were: 
"I Want you to spin this pointer, but first show m^ what color it will 
point to when it stops." Favorable outcomes were reinforced by the 
experimenter. In proportionality trials Ss were to point to the 
majority color and no reinforcement was used. 

Experiment 3 included a twp diak taak Just ao ExperimjEJnt 1 except 
Ss were required to compare different rather than the same colors on 
the two disks. Only probatiility inotructicy^s wete uacd. Two groups 
of 13 (8 boys, 5 girls) seven year old So ;^re asked on each trial: 
"Will you spin here Jor black or here for white?" One groyp was 
administered this double apinner ta0k and the other group performed 
a single apinner task as in Experiment 2. 

In Experiment 4 three groups of So were used: 20 lower middle 
class Sa with average age ,7 years *- 8 months; 17 midirfle class Ss with 
mean age 11-7; and 14 deaf Ss with mean age 11-2. Two traanparent 
1-gallon gla^ Jara were used instead of disks. Pink and green table 
tennis ball|( were placed in each Jar. Instructions were: "Would you 
rather pick a green balj. in this Jar or a pink ball in this oneV" 
After S chose a Jar, the Jar was covered and he was allowed to draw 
a ball. Favorable drawa were reinforced regatdleas of which Jar 
was selected. 



4. Findingo , 
I, 

, In Experiment 1 the differences between combined proportionality 
an^ probability groupa were not aignificant at any* age. Under both 
ills true t ions- accuracy in performance increased when odda differoncea 
between the two diako incteaaed. The only significant difference 
between age groupa occurred between the 4^ years and 6 years 
proportionality groups. Theae aame two groupa performed aignif icantly 
different acroaa the odda differencea variable. A aupplomentary 
experiment on three groupa of 20 Sa at ago lovola 4-6, 6-6, and 8-6 
indicated that using probability instructions and then proportionality 
instrnrfions on all Ss gave the same resulto as the use of independent 
instruction groupo. 
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In Experiment 2 there were significantly nore errors in the 
problibility results as cocnparod to the proportionality results at 
eaah age froa 4 through 8. Ago 6 So did not perfom significantly 
bettet than chance under probability instructionfj. The only aignlfi- 
cant..age dlfferorice under probability inotructions was between 8 and 
12* Scalier odds dif foronees produced fewer correct rosponoos with 
probability ins true tions. However, only at ago 7 wore thooo differences 
sdgnlf leant. 

EKperiment 5 results were oinilar to Exporlcient 2 results. No 
significant differences between age groups occurred in EKperiment 4. 
However, results be^rvben 7 year olds iQ this expericent matched the 
other erxperinento closely. Deaf children perforncd similar to hearing 
childirjbn. Coaalotently higher porformncc of older children ao 
^^^^^ott^red to younger children was noted. 

'5. Interpretations ^ 

It is easier for children, to choose between two oddo ratios the 
one with the more likely odds than to choose the nore likely event in 
a singlo-oddo ratio. That is, under probability l«ftructiono the 
single spinner task lo more difficult than the two spinner task. 
/Thus, Experiment 2 forced S to use probability concepts as well as 
^/proportionality judgments while in Experiment 1 S may have relied only 
on proportionality judgncnts. Piaget ancj Inheldor explain that the 
one spinner task forces S to use fractional comparisons. The 
modified double sptnnor task in Exporinont 3 was designed to force S 
to use fractional comparisons and results of this task wore comparable 
to the single spinner task. Experiment 4 indicated the discrete 
object task was equivalent to the Experiment 3 double spinner task. 
It was concluded that tasks in both Experiments 3 and 4 forced S to 
apply probability concepts. 

Choosing the more favorable odds need npt require the use of 
probability concepts. Children may be successful in certain tasks by * 
relying only on proportionality judgments, particularly in tasks where 
direct magnitude comparisons are possible. One difficulty in using 
the above Qhance performance as an- indicator of probability knowledge 
is that thobe tasks are too easy for children. Not all tasks that are 
nominally probability tasks force children to make probability judg- 
ments and. thus past research is questionable. In contrast to past 
studios, deaf children performed {is well as other children. This 
study supported the process explanation of Piagot and Inheldor 
concerning the difforonco in difficulty between two-array and single 
array predictions.' Hoomann and Ross concur with Piaget'o view'con- 
corning the onset of probability knowledge, but this view depends on 
what is considered a probability concept. .For example, magnitude 
comparison is mastered at a very early age and if this is considered 
a probability concept than probability knowledge occurs prior to the 
concrete operations stage. 
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Abstractor's Notes 



AQ^noted by Hoemann and Ross, the onset of probability knowledge 
depends partly on definition of such knowledge. Additionally, changing 
the tasks designed to require probability conceptf may produce different 
results. The experiments reported are a nice example of attacking a 
complicated question through a seriek of systematic studies. A' / ^ 
danger with this procedure is that a faulty inference in an early 
study may invalidate later studies. Hoemann and Rosis alleviate this 
difficulty partly by continually comparing results between expjeriments. 
However, most of the experiments should be replicated. 

The question of the onset of probability concepts ites left open 
due., to the non-use of younger Ss in the later experimentljf In fact, 
no experiment contained an independent test of whether or not Ss were 
in the concrete operations stage. This Would seem, to be particularly 
crucial in the 6-8 years kge groups. The various analyses were 
questionable due to xise of percentages, difference scores, and lack 
of multiple comparison techniques. Although sex seemed an important 
variable in selecting Ss no d^ta analysis by (between) sexes Vas 
reported. 

finally, as with most concept formation studies, the definition 
of the concept appears to be a major factdr in the study. Hoemann and 
Ross demonstrate that changing the task (instructions) changes 
-performance, but they do little to justify 'or state clearly the term 
"probability concept." ^'Make the spinner point to black" is not. a 
mathematically correct probability statement. One can only determine 
which outcome is more likely. Reinforcing a favorable outcome even- 
though an incorrect digk is chosen may confuse the subjects or 
"mlj^-educate" them. This notion might be compared to the Las Vegas 
gambler. If the gambler rationally followed the laws of probability 
he would not participate in most games. Are we to conclude that 
gamblers are not in the concrete operations stage and do not have 
prdbability knowledge? Admittedly this is stretching the point, ' 
but dealing with proba\>ility may introduce additional difficulties 
to an already complex problem of human development. Thus fixture 
investigations might consider more variables arid controls, particularly 
those of reiniorcement, training, and motivation. 



William £. Geeslin 
University of New Hampshire 
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AN EVjimAXION OF^A SHORT-TERM IN-SERVICE MATHEMATICS PROGRAM FOR 
EIS!ENTARY SCHOOL TEACHERS. Hunkler, Richard, School Science and. 
Mathematics , v. 71 n7, pp. 650^-654, Oct. 1971. 

Descriptorg — ^Elementary School Teachers, *Inaervice Teacher 
Education, *Mathematics Education, *Program Evaluation, 
Modem Mathematics 

Expanded Abstract and Analysis Prepared Especially for I.M.E. by 
Ed\^rd J. Davis, University of Georgia. 




1. Purpose 

f 

• Two null-hypotheses were tested ?or each of the three academic 
years beginning 1955-66^^ 

1) "There are no differences between the arithmetic concepts 
scores of those sixth grade pupils whose teachers have not 

^ completed a short term in-service mathematics program and 
* those pupils whose teachers have completed one or more short 
term in-service programs. 

'2J. There are no differenc^es between the arithmetic problem solving 
scores of those sixth grade pupils whose teachers have not 
completed a short term in-service mathematics program and those 
pupils whose teachers have 'completed one or more short term 
in-service programs." 



2. Rationale 

The author points to studies indicating an increase in mathematical 
knowledge on the part of teachers completing in-service workshops and to 
research reporting no significant difference in achievement between 
students of teachers who were, and those who were not, in-service 
participants. It was conjectured this discrepancy might be explained 
if certain variables could be controlled. Hunkler felt teacher variables 
1) semester hours of mathelaatics , 2) years of college preparatory 
mathematics, 3) teaching experience, and 4) recency of decree could 
contribute to pupil achievement and mask the effort of in-service 
, training. In addition,' to give additional information, pupils with one, 
two, and three years of instruction from a modern mathematics textbook 
were used as subjects. 

\ 

3. Research Design and Procedure 

The population included 148 sixth grade teachers and their students 
for 1965-66, 1966-67 and. 144 of these teachers for 1967-68. There were 
approximately 4,000 students for the first two years and nearly 3,000 
the third. All were drawn from a large, metropolitan area. 
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Two groups were constructed.. One being teachers (and their pupilo) 
having tvompleted ouG or more lns<irvice courses in teaching modern 
mathematics, and those teachero (and their pupils) who had not. In- 
service courses, consisting of five 90 minute sessions, had been offered 
yearly on a voluntary basis since 1962. Students' arithmetic concepts 
and problem solving scores on the Iowa Test of Basic Skills were the 
dependent v/[iriables. The independent variable was the number (n) of 
in-service courses (n « 0, or n >^ 1) taken by the teachers. 

"Dif fei?ences in arithmetic concepts and problem solving scores 

of the two groups for each of the years was determined by analysis 

of covariance with the teacher variables of 1) semester hours 

of college mathematics, 2) years of college preparatory mathematics, 

3) years of teaching experience, and 4) recency of any college 

degree used as concomitant, variables . The student's IQ, as 

measured by the Otis Quick Scoring Mental Ability Tests , was also 

used as a concomitant variable in an attempt to compensate for 

the differences in the student's scholastic ability." 



4. Findings 

For 1965-66, the first null hypothesis was rejected (p < .05). 
Students whose teachers had completed one or more in-service courses 
had 'a mean arit^etic concept score of 77.80 and their counterparts 
a mean of 76.96. 

For 1966-67 and 1967-68 the first null hypothesis was rejected at 
the .05 and .10 levels. However, this time it was students of teachers 
not having an in-service course that had the higher means (73.02 vs. 
72.32 and 73.52 vs. 73.18). 

The second null hypothesis was not rejected for any of the three 
years. 



5. Interpretations 

The following conclusions were drawn: 

1) "Completing one or more short-term in-service mathematics 
programs has a positive effect on the arithmetic concept scores 
of the teachers' pupils who have had only one year of instruction 
using a modern mathematics textbook. 

2) Completing one or more short-term in-service mathematics 
programs has a slightly negative effect on the arithmetic 
concept scores of the teachers^ pupils who have had two or 
three years of instruction using a modern mathematics textbook. 

3) Completing one or more short-term in-service mathematics 
programs has no apparent effect on the arithmetic problem 

, scores of the teachers' pupils." ^ 

1*2 
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Abstractor's Notes 



It is quite possible the four teacher variables cited and 
Statistically controlled could affect student achievement. The same 
can be said for* student I.Q. It was a step in the right direction to 
employ an analysis of covariance in this respect. However, it is also 
likely that other teacher and student variables affected pupil perfor- 
mance. Consideration should also have been given to the achievement 
of teachero in mathematics and in the in-oorvice couroeo (if this was 
available), and more Importantly to students' previous performance in 
mathematical computation and problem solving. The effect of the 
latter has beeYi well documented. 

Perhaps data gathered from including the additional variables just 
cited would help in explainingi^he puzzling statistical difference in 
the results bptween the first, and the second and third years, on 
arithmetic concept scores. On this result, however, one should not 
lose sight of the small difference in magnitude of the reported means, 
and not be overly Impi^essed. with statistical significance at the .05 level. 

The title of the study indicates the shortness of the inservice 
program. It may be presiMptuous to expect a great deal from five 90 
minute sessions. It wouM help to know something about the nature of 
these sessions. Were they all lecture? Wete any demonstration lessons 
given or any laboratory sessions held? Did teachers try out ideas dnd 
report back on them? The only description of the in-service course 
was as follows: 

"Th^ short-term in-servj.ce mathematics program evaluated in 
the study was a professional growth course in modern mathematics 
for grades K-6. The course was sponsored by the school district 
used in the study, and Jnvolved five ninety-minute sessions. 
The course was designed to meet the following two object^-ves: , 
1) acquaint teachers with ' additional ways to help children 
discover new approaches toward the mastery of computational 
skills, number systems and alg.ebraic systems, and 2) help 
teachers become qiore familiar with teaching aids available in 
i modern mathematics." 

I have some idea of what meeting objective //2 entails, but am 
confused as to how one helps children discover mastery of computational 
skills. 



Edward J. Davis 
University of Georgia 
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THE LEAWUNG AND TRANSFER OF DOUBLE-CLASSIFICATION SKILLS: ' A 
REPLICATION AND EXTENSION. Jacobo, Paul I.; Vandeventer, Mary , 
Journal of Expcrlnental Child Pe^ycholoKV . v. 12 n2, pp. 240-257, 
Oct. 1971. ^ 

Descriptors— *Learning, *Trano*er of Training,. *Classif ication, 

Grade 1, Q*bouble Classification Skills) 

Expanded Abstract and Analysis Prepared Especially for I.M.E. by 
Frank K. Lester, Indiana University. 

1. Purpose 

^\ 

This study attempted to assess whether double-classification 
training with color and shape relations produced transfer throughout 
a class of all possible pairings of nine other relations. Subsidiary 
purposes were to evaluate the effects of an extended training 
procedure and to compare the effectiveness of trainers with different 
backgrounds • 



2% Rationale 

Double-classification problems form the basis of many intelligence 
tests and are important in Piagetian theory. There is evidence that 
first grade children can learn the skill of double-classification 
with color and shape relationships in a relatively short period of 
time. It is not known if this skill on double-classification is 
relation specific or if it transfers to tasks involving other relations. 
If* transfer does occur, there- may be reason to believe that first- 
graders may be able to arrive at "operational** solutions to double- 
classification problems rather than being limited to "gjraphic" or 
perceptual solutions as Piaget suggests. 



3. Research Design and Procedure 

Two experiments were conducted. Experiment 1 was concerned with 
certain methodological issues related to training procedures (e.g'. , ^the 
magnitude of practice effects) and prqcided a basis for determining 
the order of items on the pre- and posttests of Experiment 2. In 
addition. Experiment 1 was considered a "useful tooling-up for the 
main study." 

Experiment 2 sought to determine whether relatively brief training 
on double-classification tasks involving color and shape relations 
transfers to a universe containing all possible pairings of nine 
other relations (viz., size, movement in a plane, addition, shading, 
number series, added element, flip over, elements of a set, and 
reversal). In addition, the effects of providing extended training and 
the effectiveness of trainers with different backgrounds were investigated 
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So were flfth-Qeven flrot gradero in three claooeo of a central 
New Jotocy elementary School. All So were individually, admlnlotered 
a pretOGt consisting of twenty iifcmo. The itemo were conotructed ^-^ - 
ao followo: a 2x2 or 3x3 matrix of 2-inch oquare cello wao printed 
on each of twenty oheeto of papor. On each oheet the cello contained 
a painted ohape, except for the* lower right-hand ce!tl which wao 
empty. The S'o taok wao to determine ^what belonged in the empty, 
cell. So were rank ordered according to pretjeot ocore. Amonjg the 
higheot throe ocoreo, one wao ^oigned at random to the regular 
training (RT) group (ohape and color relationo involved in the taoko), 
one tto the extended training (ET) group (taoko involved more relationo 
than Jug t color and ohape), and one to the *control (C) group. Thio 
proccjdure wao carried out for each of the other ability groupo of 
thred Ss. Training began about ohe month after pre teo ting. So were 
individually trained until they "^perf^rrmed at criterion level or*a 
opecilfic amount of time had.elapoe^ For the RT group, So were 
. guided to discover and verbalize certain attributeo of the entrieo ' \ 
in 2x2 and 3x3 matriceo involving the relationo color and ohape. 
Ss in the ET group uoed the regular training taoko pluo oorting 
tasko, Gupplementary training taoko involving different 'relationo, 
and taoks requiring the S to build a 3x3 matrix from a 2x2 matrix 
(build-a-matrix taoko). The day after all training wao completed So 
were adminioLered a 60-item matrix poo t teo t and two bui^d-a-matrix 
taoko. Approximately three montho after the poo t teo t a retention « 
teot, conoioting of the original pootteot.and Raven'o Coloured. 
Progressive Matriceo (CPM) wao admintotered* to all So. Three levelo 
of tranofer were defined in termo of the number^of relationo contained 
on a pootteot item that were not encountered during training. If 
training waa provided for neither of the relationo in a pootCeot item, 
far tranofer wao involved { for one of the relatic^no, moderate tranofer: 
for both of the relationo, near tranofer. A treatment by ability 
randomized block deoign wao uoed to analyze the data. 



4. - Findingo « 

jExperlmfent 1 . The authors 'concluded . . that ouch fi^ctoro ao 
practllce effecto due to lengthy testing without knowledge of reaulto, 
differenceo among relations in matrices, and size of matrix were all 
of minor importance relative to the known magnitude of training effecto," , 

Experiment 2 . The treatment by ability block ANOVA for posttest 
ocoreo ohowed a oignifica-nt treatment effect (p < .01) and a oignificant 
effect for ability blocks (p'< .01). Analyoio of retention test scores 
indicated that the increments due to trainingTorevealed on the posttest 
were maintained on the retention test (p < .01); there was, also 
oignificant retention for ability blocks '**(p< .05). The analyWs of 
the levels of transfer reached showed the reoultf^ given in -the table 
below: \ 




TypG of Tranofer 





Near 




Far 




RT vo. C* 


p <• .01 


p < .01 


n.o.d. 




ET vo, C 


p < .01 


p < .01 


p < .01 




ET vo. UT 


n.o.d. 


p < .01 


n.o.d. 





*The group liotcd flrot produced more tranofer. 

Tranofer to the CPM wao aloo aooeooed. Th'e CPM wao Administered 
during the retention teotlng. A olgnlf leant main effect for treatment 
(p < .05) wao found. Matched group t-teoto oKowed that the only olgnl- 
f leant difference In performance on the CPM wao between groupo> ET 
ai^d C (p < .02). 

No Significant dlfferenceo were tound between groupo trained by 
different Eo. . 



5r Interpretatlono 

Well-defined training procedureo can produce tranofer throughout 
a well-defined universe. More opeclf Ically » regular training doeo 
trani3fer to a broad range of taoko involving relatione different from 
thooe included in the training. \^en the training io extended to 
include practice on a greater variety of relatione than Juot color 
and 9hape even greater tranofer occuro. The fact that tranofer wao 
obtained to a broad range of relatione ouggeoto that operational 
oolutlono rather than "graphic" (perceptual) oolutiono had been 
learned by the So. The fact that ther.e wao no significant difference 
between groups with different trdlnero supports the belief that 
treatment varlabXeo are more important than dlfferenceo in traine^o. 

Abstractor's Notes 

The experiments reported in this study are part of a series of 
studies which have been oondifcted by the authors. The importance of 
research into the learning and transfer of double-classification skills 
has been well establiohed in Plagetian research and is clearly evidenced 
by the occurrence of double-claisif Ication tasks in many intelligence 
tests. It ia diwidult to provide critical comments which are accurate 
without becoming familiar with the re^t of the research the authors 
have conducted in this area. The difficulty is compounded by the lack 
of detail given in the report on training procedures and absence of 
examples of ^oth training and testing tasks. The authors are to be 
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' commended for their attempto to u^e the reoearch deolgn most appropriate 
to anower the research questions. They also made a oerlouo effort to 
control extraneous and confounding variables ^ However, there are ( 
several Issueo concerning their methodology and the conclusions drawn 
which arc cause for concern: 

1. The authors., conclude from the results of Experiment 1 that 
differences among relations In matrices, and size of matrix were of 
minor Importance relatiw to the known magnitude of training effects. 
This statement Is InconS^lstent with ttie statistical analysis which 
showed the color matrices to be significantly easier than shape 
matrices and 3x3 matrlce^^ significantly easier than 1y1 matrices. 

2. The authors attempt to "explain away" the fact that color 
matrices were easier than shape matrices by noting that the "mean 
difference between^color matrices and shape matrices, when reduced to 
a 4-ltem base, was only 0.08 Items correct." This abstractoi* wonders 
If the authors realize that no matter what scoring "base" Is used, 
the mean difference wlli still be significant. 

# 

3. The claim Is made that the significant main effect for ability 
blocks In Experiment 2 Indicates that Ss with hl'gher pretest scores had 

^higher posttest scores. ^ This claim Is totally unjustified. There Is 
no Indication that any post hoc multiple comparisons tests were run. 
'Consequently, there Is no reason to believe Ss who scored higher on 
the pretest ajQo scored higher on the posttest. 

4. A randomized block design was chosen In order to minimize 
Individual differences among Ss within a block and to control varia- 
bility among Ss whUch could obscyre treatment effects. The choice 
of this deolgn seems appropriate,^ however, there Is one caution. 
Randomised block designs are powerful only If the variation among Se 
within blocks Is much smaller than the variation among blocks. There 
Is some reason to suspect that this may not have been the case. * 

The studies reported In thl,s article were carefully conceived and 
thoughtfully conducted. The criticisms raised should not be Interpreted 
to mean that the studies were not wel*l done but rather to point out y 
some llmltatloaa which should be considered In Interpreting the resulte. 

* t 

Frank K. Lester, Jr. \ 
♦ Indiana .University • 
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THE EFFECTS OF VISUALLY REPRESENTED CUES ON LEARIUKG OF LINEAR 
FUNCTION RULES. Log, Soong-Soo, Journal of Exporlmontal Child 
Psychology , V.12 nl, pp. 129-145, Aug. 1971. 

Descriptors — ^Visual Stimuli, *Cugq, ^Learning, Training, 

Grade 4 ^ 

Expanded Abstract and Analyslo Prepared Especially for I.M.E. by 
Larry Sowder, Northerh Illinois University. 



1. Purpose 

"Can the acquisition of simple linear function rules be U 
facilitated by means of vlsu4l^y represented cues?... Can training 
on the simpler rules (S«aF and S«F-fb) facilitate the acquisition of 
a complex one (S-aF+b) . . . ?" ^ 



2. Rationale 

Providing a concrete referent on which, to base the rules should 
enable representatives of the referent to serve as mediators for vlv^d 
mental Images and thus enhance performance. A Gagne-typo analysis would 
suggest that work on the simpler rules should precede work on the 
complex one. 



3. Research Design and Procedure 

The concrete referent used was a balance scale and weights. The 
learning tasks (S«4F, S-F+5, S-3F+2) could be interpreted in the context 
of a weight (F) and a scale reading (S) . 

Two levels of weight (picture of weights or no picture present), 
3 levels of context (verbal alone, verbal plus graph, verbal plus picture 
of balance scale), and 2 levels of ability (top half, bottom half of 
subjects, based on a 25-ltem aritlunetic test) provided a 2x3x2 factorial 
design. A control group was also used in addition to the 6 weight x 
context treatment groups. 

The 70 Ss came from a fourth-grade in a single school. The 7 Ss 
in each stratum (based on the arithmetic test) were randomly assigned to 
treatment or control groups. In individually administered sessions, 
each S first became familiar with the weighing apparatus and language; 
S was then put in an experimental cubicle without the balance and 
weights present, but — depending on S's treatment — with (1) a graph, a 
picture of the balance, or a blank paper, and (2) a drawing of weights 
or another blank paper. 
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After warm-up tasko, olx numerical Inotancoo were preoonted, S 
being given an F value and aoked to predict the ocalo value. Including 
ao part of hlo reoponoe pointing to welghto and/or balance, ao 
appropriate, and recording hlo prediction by giving an equation. 
Reinforcement of reoponoeo wao provided by llghto.. After theoe 6 
Inotanceo, and after every ouboequent 3 ouch numerical Inotanceo, 2 teot 
Inotanceo were given, one numerical and the other general (e.g.?, write 
an equation' relating F and S) , Criterion w(io met wjien S gave 7 
conoecutlve correct reoponoeo. For the S«3F+2 rule, all So operated 
under a verbal context-no weight condition. Performance moaoureo of 
time to "criterion, number of numerical Inotanceo, and total number of 
erroro were analyzed by a multivariate ANOVA. 

4. Findingo 

For the S « 4F task ; N.o.d. for main effecto but the (otatiotical) 
combination of the graph and picture with the weight picture wao 
effective (p < .07). 

For the S ■» F + 5 taok ; Weight and context main effecto were 

oignificantly different (p < .04 and p < .001, reopectively) . Graph 

and picture vo^ verbal favored the former (p < .02), and picture vo graph 
favored picture (p < .02). 

For the S ° 3F + 2 taok (tranofer) ; Treatment groupo performed 
oignificantly different from the control groupo (p < .001), but did not 
differ amongot themoelveo. The top ability groupo performed better. 

5. Interpretationo 

"...vioually repreoented cueo are effective variableo for the 
acquioition of a rule rather than for tranofer." The interdependence 
of the weight and context cueo io ouggeqted by the reoulto for the 
S ° 4F taok. ^With more experience, the cues can perhapo operate 
effectively alol^e, ao with the S ° F + 5 taok. Although training on 
the oimpler taoko clearly facilitateo performance on tl^ S «=> 3F + 2 
taok, the lack of differenceo among treatment groupo on the taok might 
be due to (a) the verbal context being oufficient after experience, 
(b) So' "topping out" on the performance meaoureo, or (c) forcing So 
accuotomed to cueo to work without them having a negative effect.- 

The pointing reoponoeo aoked for may have helped So make niaximol 
uoe of the cues, since E'o earlier work without ouch pointing gave no 
cue effects. 



Abstractor's Notes 

1. That care must be taken to insure that Ss are undergoing the 
presumed treatment: is a good lesson; here, having them point 
seemed to give an Involvement that was perhaps missing in the 
earlier study. 
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2« The results nay be dependent on thq conotanto chooen. The* 
abstractor's experience Indlcateo that S = 4P would be harder 
for fourth graders than S - F •♦■ 5 and hence would moot profit 
from the otrongeot cueing comblnationo. 

3. The uniformly otrong performance on S « 3F 4- 2 wao ourprioing. 
Might E'o protocol have included oome hlnto? Or might the 
particular oequence of inotanceo deoorvo credit? 

4# The author commendably has given an elaborate rationale for 
the experiment and a careful discussion of the reoulto. In 
examining the performance on S « 3F -f 2, however, to consider 
anything other than "topping out" in light- of the data seems 
unnecessary.. 



tarry Sowder 

Northern Illinois University 
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EFFECTS OF ARITIS-IETIC HOMEWORK UPON THE ATTITUDES AND ACHIEVBIENT 
OF FOURTH, FIFT1' AT^ SIOT GRADE PUPILS. Maerteno, Norbert; 
Johnoton, Jaoca, School Sclcnco and Ilathematlco . v. 72 n2, 
pp. 117-126, Fob. 1972. 

Doscrlptoro — ^Arithmetic, *Eleiientary School Studento, 
*F'GGdback, *Honework, *Paront Par ticipation, Achievement, 
Mathcmatico Education, Student Attitudeo 

Expanded Abstract apd Analyoio Prepared Eopecially for I.M.E. by 
John C. Pcteroon, Eaotern Illinoia Univeroity. 



1. Purpose . ^ 

Thio Dtudy^ had two purpooeO: " ^ 

1. To detenliine the effecto of arithmetic homework involving 

. planned parental participation upon arithmetic computation, 
problem oolving performance, and attitudes toward arithmetic, 
homework, and school. 

2. To determine whether children receiving per-problem knowledge 
of results from their parento differed oighif icantly -in 
arithmetic performance or attitudes from thooe receiving 
knowledge of reoulto upon completion of their total aooignment. 



2. Rationale 

The ef fectiveneoo of arithmetic homework in improving academic 
performance in elementary ochool mathematics hao been dioappointing. 
Four cited otudieo found no significant improvement in performance 
among thooe groupo which received arithmetic homework ao oppooed to 
no-homework groupo. One otudy found that groupo receiving arithmetic 
homework performed oignif icantly better than a group which received 
no homework. 

Homework hao often been a oource of friction between teachers and 
parento. Attempto by teachero to enforce completion of homework 
assignments have often resulted in otrained relationohips between 
teacher and child as well as between teacher and parents. 



3, Research Design and Procedure 

because this study required parental involveipent , ^s were 
selected from those whoOe* parents returned letters indicating they 
would be willing .to participate in the experiment. Students from this' 
group were randomly assigned to one of three homework treatments. At 
the beginning of the study the sample included 146 fourth grade, 137 
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fifth grade, and 134 .alxth grade otudento. (Note: Sample olzeo given 
in Table 1 eKcoed thoGO figures in oomo areao. No explanation for 
these diocrepancieo io giwn.) ThooG oompleo were reduced ^f or the 
uoual attrition reaoono pluo the rcquiremcnto that, for incluoion, 
a £ could aioo no more than one weekly teot or had to take both the 
pre- and poot-rteot. 

There 'were three homework treatmento: (1) No Homework, where So 
were given no arithmetic homework and no additional homework in othc^r 
subject areao; (i) Per Problem Knowledge of Reoulto, where So receive^ 
two ptory RiToblemo and 8-10 computational exercioeo ao homework each 
Monday through, Thuro day. As a otudont completed each homework exercise 
one of his/her parents would give the correct answer to the exercise; 
7(3) Delayed Knowledge of Results, S_s received the same homework 
exorcises as students in Group 2 except that parents did not read the 
correct answers to the exercises until the entire homework assignment 
was completed. 

Prior to beginning the experiment each S was given an attitude 
test over children's attitudes toward school, arithmetic, and homework; 
and an arithmetic test over the material in the previous year's text- 
book. A weekly achievement test donsisting of 15 .computational and^ 5 1 
story problems was given each Friday. These weekly tests were designed 
for power rather than speed. Weekly test scoreo used in the analyses 
were derived by using the sum of the six weekly tests for each S. 
Post attitude measures were given on Monday following the completion 
of the sixth week. The arithmetic post-test, designed to measure 
computation and problem solving skills, was given the follolUng 
Tuesday. The computation test consisted of 35 items and the problem 
solving test consisted of 20 story problems. 

Two planned orthogonal comparisons were performed tg test for 
significant differences between, (1) the means of the homework and no- 
homework groups, and (2) the meanO of the pet-problem knowledge of 
results and the delayed knowledge of results groups. 



4i Findinfis 

' 1. There were no significant differences between treatment means 
on the pre-test. 

2, Group means for weekly quizzes were significantly different 

between homework and no-homework groups on both the computation 
and problem solving tests for grades 4 and 5. There were no 
significant differences between the homework and no-homework 
groups for grade 6. Differences between the P^r-Problem and 
Delayed groups were not significant at any grade level. All 
differences favored the homework groups over the no-homework 
groups. 
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3. Post-test moans wore significantly different between the 
homework and no-'honowork groups on both the coop ut at ion and 
problcn solving tests for all throe grades. There were no 
significant differences on oithor test between the Por- 
Problca and Delayed groups at any grade level. All differences 

» again favored the homework groups over the no-homework groups, 

4. On the attitude toot, no significant dif^oreneeo wore found 
on any of the orthogonal eoaparisons acong treateent ccans. 



5. Interpretations 

Results indicate that homework eoabined with parental involvement 
as used in this study does have a significant effeet upon both coapu- 
tatfion and problen solving performances. Whether the parent is 
involved in giving imediato knowledge of results or end-of-assigniaent 
knowledge of results aeems to make no dif ference# Involvement of - the 
parents resulted in pupils consistently completing the assignments. 

Although no significant results were obtained from attitude 
measures a general decline can be noted in mean attitude scores for all 
groups at all grade levels from the time the pre-test was administered 
at the beginning of the school year until the post-test was given six 
weeks later. 

Abstractor's Notes 

This is the type of study that ahould interest many poachers since 
it seems to have some lnnnediato usefulness to the classroom. Kany par- 
enta want to be more aware of what their children are doing in school 
and, whenever possible, to assist them in their work. Maortens-'and 
Johnston have shown one way in which this can be done. 

Both of the groupa that received homework differed from the no- 
homework group in that they, (1) had homework, (2) had parental feed- 
back, and (3) completed their assignments. Since the' two groups with 
homework scored aignif icantly higher on the computation and problem 
solving post-tests it would be useful to know which of these factors, 
either singly or in combination, accounted for these differences. 

Tlio researchers could have conducted aev^al additional orthogonal 
comparisons. They examined whether there were any differences between 
(1) homework groupa and no-homework groups, and (2) per-problem groups 
and delayed groups. Jhcy ahould have also examined whether there were 
any significant differences between, (1) per-problem groups and no- 
homework groupa, and (2) delayed groupa and no-homework groupa. It 
is possible that one of the homework groups might have scored signifi- 
cantly higher than the no-homework group while the other homework 
group did not* 



55 



ERIC 



54 



J • 

Finally, the data in Table 1 on Sample Sizes is inconjalstfint wltlT^ 
the data in' the text. In the text the authors state that at the ' " • 
begltining of the study there we^-e 146, 137, and 134 fourth, fifth, *and 
sixth graders, respectively. This was before attrition reduced these 
samples for the final analyses. Yet, Table 1* indicated that 153 
fourth gr^de students took the attitude test; an increase of seven 
students-. - The fifth grade total for the weekly quizzes in Table. 1 
should be 143 rather than 153 as given. Even when correctly added 
this is greater than the 137 fifth grade, students reported to be in ' 
^ the sample. The sixth grade figureb in Table 1 for the* attitude, 
pre- and post-arithmetic, and weekly tests are 15i, 139, and 137, 
respectively. All of these figures exceed the stated sample size 
of 134. • 

In general this study seems to haVe been well designed. I,woul4 
;Like to see investigations conducted into the questions this study ' » 
did not answer. * "'■ 



John C Peterson 

Eastern Illinois University ' 
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THE EFFECT OF ACTIVITY-ORIENTED* INSTRUCTION; UPON ORIGINAL LEARNING, 
TRANSFER, AND RETENTION. Moody, William B.; And Others, Journal 
for Research in Mathematicfl Education , v. 2 n3, pp* 207-212, May 1971. 
Descriptors — *Ac.tivity Learning, *Gi:ade 3, *Multiplication, 
*Research, Achievement Gains, Mathematics Instruction, Retention 
Studies J Transfer of Training • 

, ^ a 

Expanded Abstract and Analysis Prepared Especially for I.M.E. by 
James M. Sherrill, University of British Columbia. 



1. Purpose 

"...to examine the efficacy of activity-oriented instruction in 
the learning of ^multiplication^" To achieve the purpose, three 
statistical hypotheses jtfere tested:* -There is no difference between 
attivity-orienfeed and conventionally instructed subjects in a) original 
lemming (OL) of multiplication facts^ b) transfer o£ learned, multipli- 
cation facts, and e) retention of learned multiplication facts.- 



2. Rationale tw 

The authors, via Kieren's m article on activity learning, point 
' out that ther% hao been a grea^ deal of discussion x:oncerning the 
effects of activity-oriented instruction on learning, but very little 
^pirical evidence. The authors then state, "If act:bvity-oriented 
instruction is more effective than more conventiional forms of instruc- . 
tion, then it should - result in either higher original learning, ^ 
higher transfer, or higher retention of the instructional content." 



3. Research Design and Procedure 

Ninety third grade students who had received no formal instruction 
in multiplication were randomly assigned to four treatments. The 
treatments were the a) ^ctivity-oriented treatment (A) which consisted 
of multiplication instruction starting* each day with a class activity 
, 'in which all subjects manipulated the instructional materials, b) rote 
treatment (R) which consisted 9f multiplication instruction (without 
acti^'ity suggestion^ and word problem instruction) with emphasis upon 
memorization of basic facts and algorithms, c) rote-word problem • ^ 

treatment (RW)^ which was the same as R with the addition of practice 
' in Solving multiplication word problems, and d) control treatment (C) 
which consisted of instruction in addition. All treatments were 
presented concurrently for four weeks by the district's mathematics 
^Supervisor. 

The transfer test (15 multiplication word problems randomly chosen ) 
from the pooled multiplication word problems contained in 5 widely / 
used commercial third grade mathematics textbooks, test-retest reliabii^ty 
of 0.80) was administered' as a pretest. The computation test (15 
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computation problemo using exactly the same numbers without words found 
In the transfer test) was administered the last day of Instruction. To 
measure retention the transfer and computation tests were readmlnlstered 
6 and 8 weeks respectively, after completion of Instruction. No 
multiplication Instruction took place during the time Interval. 

Three orthogonal comparisons betweea treatment means were performed 
for each of four sets of scores used to test the three hypotheses: 
1) All Instructed treatments (A, R, and RW) were 'contrasted with the 
non-Instructed treatment (C) to ascertain whether learning, transfer, 
and retention had occurred as a function of instruction; 2) Treatinent* 
R was compared to treatment RW-to measure the effects of instruction 
in the solving of word problems; 3) Treatment A was compared to the 
remaining two instructional treatments (R and RW) tO ascertain the 
differential 'effects of activity-oriented inoftruction on original ^ 
learnir^g,, transfer, and retention. 



4. Findings 

Of^thi| 12 contrasts the only statistically significant finding 
was that oi^iainal learning (using the first administration of the 
computation tels^^ as the criterion measure) occurred as a function 
of instruction. 



Interpriptatlons 

•'7 ■ • 

/ Generalisation of the results is limited by the small sample size^ , 
tfte atypical Objects (mean IQ ^ 95), and the ^low degree of original 
yearning. The highest mean for original learning was 5.91 out of 15; 
fhe highest posfctest mean for transfer was 3.91 <J\i,t of 15. 

If further research on the effect of activity-orierfted instruction 
beplicates the finding presented, then s*bme theoretical "appearance 

aving" may be called for by those systems which predict the superiority 
of activity learning. 



Abstractor's Notes 

The authors presetit a cell designed study and article and should 
be commended for their efforts. There are, however, a few points 
that need to be included in this section. 

Though the reliability coefficient for the computation test seems 
fine, 0.79 is rather low for a computation test in arithmetic. The 
abstractor thoroughly agrees with the authors when they statetliat the 
very low degree of learning and transfer that took place is '*...a fact 
which may explain the failure of all the treatments to effect transfer 
of learned computational skill to word problems involving identical 
computational requirements." 
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'^^ . , 

Since ail treatments received instruct ion for the omQ amount of 
time and the A gfoup did not ocore higher than the R group, one aoko 
if that result isn't because the R group, had practice with many, many 
more multiplication problems than the A group. To be hone&t, however, 
if the A and the R groups had the same number of problems and the A * 
group scored higher, I probably would be writing, "Of course, the ^. 
A,.group had more time." The difficulty is one that stays with us 
throughout this type of reseq|^ch. 

Since abstractors are allowed the luxury of hindsight, the study 
would probably have been greatly improved if the instructional material 
had been pilot tested and revised to be sure that higher degree of 
learning would take place. 

Finally, it is interestin^to note that the control group, which 
received no multiplication instruction at all, increased their mean 
score almost 50% between the posttest and retention test of transfer, 
the greatest absolute gain and percentage gain for all groups. 



James M. Sherrill 

University of British Columbia 
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YOUNG CHILDREN'S COMPREIIENSION OP LOGICAL COl^NECTIVES. Suppes, Patrick; 
Feldman, Shirley,, Journal of ExpGrlmcntgl Child Psychology . v,l2 n3, 
pp.. 304-317, Dec. 1971. ^ ' <> 

Descrlptora — *Language Development, *Klndergarten Children, 
*Liotening Comprehenaion, Age Differenceo, Sex Differencea, 
Socioeconomic Status [Logical Connectiveol 

Expanded Abstract and Analyaio Prepared Especially for I.M.E- by 
Alan R. Osborne, The Ohio State Univeroity. 



1. Purpose 

The purpoae of thia atudy wao to obOerve how well young children 
Qomprefiend the logical connectives of conjunction, disjunction, 
negation and exclusive-or . In addition, the effect of different 
idiomatic expreosiona of the connectives waa observed. 



2. Rationale r 

Several atud/L^s have establiahed that children use the language 
of Jogic and ar,e capable of logical reasoning. However, few studies 
have eatplored i!he extent of the child's comprehension of these 
connectives or the impact of the particular Idiomatic settings of 
this language uael .Jhus, there is a need for more detailed information 
about children's "linguistic habits and competence" in order to develop 
a theory about children's behavior and changes in that behavior 
relative to age. 

3. Research Design and Procedure 

Two experiments were performed, the second apparently an outgrowth 
of a need for more precision revealed in the first. An interview formed 
the base for each experiment. The child was given a set of 18 blocks 
varying on two attributes, color (red, black or green) and shape (star, 
Square or circle). Each child was given an oral command by the inter- 
viewer to "give me" blocks according to a description of the set In 
terms of attributes and connectives. 

For experiment 1, the following twelve commands indicate the 
range of the idiomatic settings: 

(1) Give me the green stars. 

(2) Give me the red things and the square things. 

(3) Give me the things that are black, but not round. 

(4) Give me all the red things, and then everything else, but 
not the stars. 

(5) Give me all the things that are black and square. 
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(6) Give me the green things,- or, the romud things, ' 

(7) Give me^the stars that are red. 

(8) Give mo the things that are black and not square. 

(9) Give me the th|.ngs that are green, and then everything 
else but not the stars. 

(10) Give me the black things that are round, r 

(11) Give me the things that ore green or square. 

(12) Give me the things that are not round but are red. 

Beven coEHaantis tested conjunction, three involving negation* Disjunction 

as tested by commands 2, 4, 9, 11. The interviewer checked prior to 
tjie commands to see if the Ss could identify the attributes. ' 

Performance as a function of. the types of logical connectives and 
of idioms was examined An a within-subject design* A 2x2x2 factorial 
design examined betwee^^subjects effects of age, sex and SES. Five 
three-way ANOVA were uuide on the totaj score, conjunction, disjunction, 
negation and exclusive-or command responses. A regression model was 
generated in terms of experimenter identified factors of C^, connective 
'factors, and Ii, idiomatic factors. Sixty-foAr subjects wei;e selected 
from a kindergarten and from a headstar.t preschool in such a manner as 
to assare equal n Tin each cell. 

|*ie second experiment was based upon comparable interview data. 
The intent of the second experiment was to provide more refined infor- 
mation concerning the idiomatic setting on children's comprehension 
of logical connectives. A different set of subjects, 112 children 
^between 4.6 and 6,p ytaTs of age, wore divided into 4 groups with age 
and sex equated actosG groups. The order of the commands was different 
I for each group. Type x connective and type of idiom were within-subject 
Ivariables and the, order of commands was a between-stibject variable* Three 
Idiomatic forms were used: J 

* XI) Give me the things that are X and/or Y. ' 
(^y G4^e me the X things and/or the Y things. 
(3) Give me the X and/or Y things. ^ 

There were 6 disjunction commands, 4 conjunction commands and 2 exclusi^e- 
or connnands. Four different orders of administeriit^ the comii^inds were 
used. Agai^i, a regression model provided a means of comparing observe- v 
• and predicted error rates per each item. J CN 

4. Findings 

Experiment 1: SES was fi significant variable in 4 of the 3 analyses 
with children of disadvantaged backgrounds making fewer correct responses. 
^Nlge was a significant factdr in performance on conjunction and negation 
connectives. Sex was not a significant variable. Only one of the 20 
possible interactions was significant. The rank order of difficulty of 
the connectives was conjunction (71% correct), exclusive-or (67%), and 
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disjunction (11%). Disjunctive tasks were significantly more difficult 
than conjunction or cxcluslve-or tasks. Negation Increased the diffi- 
culty" of connectives but did not appreciably affect the rank of 
difficulty of the different connectives. Hegreojalon analysis estab- 
lished a predictive equation: ' i 

Pi « 0.64 - 0.26C disjunction + 0.29C conjunction - 0.391 tl>at are - 0.321 all 

These weightings yielded a multiple R of 0.991 with a standard error of 
estimate of 0.0370. Negation did not enter into the regression equation. 

Gxperiment 2: Results indicated the arder of presentation of the 
commands was of negligible impact according to a chi-square test. For 
the most part, results of the second experiment r^^aralleled the first. 
Regression analyses yielded an effective prediction equation based upon 
a two-variable connective model, the variables being disjunct;,ion and 
negation. With the idiomatic expressions standardized in the seeotld 
experiment, analysis of the connectives alone accounted for 85% of the 
vai^lance. 



5. Interpretations 

A large part of the variance in the mean probabilities of the 
responses of these children was accounted for by examining the particular 
connectives used and, also, the idiomatic expression of these connectives. 

first experiment did not indicate negation was a major factor in 
accounting for children's performance where as the second experiment did. 
This was ascribed to a ''considerable dependence between negation and the 
idiomatic variables." 

> 

The authors conclude that before firm conclusions can be drawn 
about <he develc;fpmental character of children's comprehension of logical 
connectives, more extensive and detailed knowledge about the effect of 
the language in which the use of the connectives is embedded must be 
obtained. Careful studies of changes in comprehension should be' con- 
ducted with particular attention given to the linguistic "exposure" 
of the child. A deeper understanding of the factors contributing to 
particular types of errors is needed. Thus, a series of experiments 
within this domain needs to be conducted. 



Abstractor's Notes 

The experiment addressed the important problem of studying the 
effect of different idiomatic contexts on the child's comprehension of 
logical connectives. The experiment was well designed for the purpose 
of revealing this effect. The results provide verification of what 
researchers in the logical thinking of children (and adults) should 
have expected. The difficulties with the disjunctive connective reported 
in several different experiments should be expected with English speaking 
subjects because of the ambiguous character of the "or" connective in 
ordinary, idiomatic En^glish. Thus, two observations are warranted: 
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1. Children's uoc of logical connectives 1q neither correct nor 
Incorrect but Is* evidence of their habituated linguistic 
performance. ' ^ ^ 

2. Researchers In the domain of logical thinking need to have 
control over and report the Idiomatic settings of the tasks of 
their subjects* That lS| they need to be able to describe the 
Idiom of the tanks carefully and precisely. 

Further research Is needed to describe the activities and events that 
serve to shape the child's language to the fortoal language of logic. 
It Is easy, however, to envision a series of studies that examine 
mlnutla and variants of different Idiomatic expressions for log;lc that 
Ignore some of the larger questions of how children become logical In 
their thinking. 



Alan R. Osborne 

The Ohio State University 
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THE USE OF THE SEMANTIC DIFFEREtH^IAL IN MEASURING ATTITUDES OF 
ELEMEl^TARY SCHOOL CHILDREi; TOWARD MATHEMATICS. Scharf, Eugenia S, 
School Science and Mathematics , v. 71 nl, pp. 641-649, Oct. 1971. 
Descrlptoro — *Elementary School Studento, *Evaluatlon, 
*Mathematlco , *Matheiaatlco Inotrumento, *Student Attltudeo^ 
' (IPI Mathematics Program) 

Expanded Abotract and Analyolo Prepared Eo^eclally for I.M.E. by 
Lcwlo a. Aiken^ Sacred Heart Colleges 



1, Purpooe 

The author malntalno that children pooseos otable, meaourable 
attitudes toward mathematlco and that theoe attitudes affect their 
achievement. A oearch of the llteratujre, however, revealed few 
attltude-meaourlng Inotrumonto appropriate for an elementciry school 
population. Esoay questions, multiple-choice items, standard 
soallng-type Items* forced-choice and Q-sort techniques are criticized 
on various grounds. Since the semantic differential technique is 
simple in format, content, and scoring, opaque regarding appropriate- 
ness of response^ sensitive to different degraes of attltudlnal 
intensity, and adapt£ibl6 to correlational, group difference and 
attitude modification studies, it was decided to develop a semantic 
differential measure of attitudes toward mathematics in elementary 
school children. The purpose of the present investigation was to 
develop such an instrument and then to use it to compare the 
attitudes of two groups of children— the first exposed to an 
individualized approach and the second to a conventional classroom 
approach to mathematics instruction. 



Twenty-three references to previous investigalilons , including 
several concerned with attitudes toward mathematics, are cited. A 
comprehensive review of the literature on mathematics attitudes in 
elementary school children' is not presented. 

3. Research Design and Procedure „ 

The semantic differential Itistrument consisted of three concepts 
(My Math Class Is, Doing Math Is, Talcing a Math Test Is) to be rated 
on two bipolar adjective scales (Good vs Bad and Happy vs Sad), Each 
rating scale consisted of five points (very, sort of, neither, sort 
of, and very). The scales were randomized in both polar directions 
to avoid *^et" responses. Two "lie" items (Being Praised for Doing 
Something Well Is, Being Scodded for No Reason Is) were included to ^ 
detect and eliminate the responses of students (10%) who failed to 
understand the task. 



2. 



Rationale 
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The sample consisted of ah unspecified number of fourth, fifth, 
and slKth grade pupils In four schools using Individually prescribed 
Instruction (IPI) and four schools using conventional classroom' 
Instruction ("Control"). Of ^ these, usable responses were obtained 
from 642 IPI and 662 Control pupils. The IPI, program, developed at 
the University of Pittsburgh, differed from the CJontrol condition In 
that educational objectives were specified In detail, methods and 
materlalo were organized to attain these objectlveo, pupil competence 
was carefully^ determined, pupils were eval^uated .and guided each day, 
Btude^it per/^rmance was monitored frequently and the resulting Infor- 
mation fed back to pupils and teachers, curriculum and Inatructlonal 
procedures wore continually evaluated and strengthen^ed. The IPI pupllo 
had been exposed to this method for three years. 



4. Findings 

The results of the Investigation were analyzed by chl square 
procedures applied to the six 2 k 1 contingency tables. The two rows 
of these tables were IPI and Control; the three columns were the Very 
Positive, Sort of Positive, and a collapsing of the neither, sort of 
negative, and very negative categories Into Not Positive. Significant 
values of chl square, pointing to more positive attitudes on the patt 
of the IPI groups, were found on the following ^concepts and scaloot- 
My Math Class Is (Good vo Bad); Doing Math Is (Good vo Bad); Taking a 
Math Toot Is (Good vo Bad and Happy vo Sad). 

5. ' IntcrptBtatlono 

The author concludeo that more positive attltudeo toward math claos, 
toward doing math, and toward taking a math teot were ohown by the IPI 
pupils than by the Control pupllo. .Theoe flndlngo are attributed to 
the greater pupil mobility, little lecturing or large group Inotructldn, 
and the greater frequency and leoo threatening nature of tests In the 
IPI method. It Is concluded that "the experimeivtal treatment did 
positively affect the attitudes of the pupllo toward the learning of 
mathematics" and "on what specific componento. . .the differences were 
noted." Furthermore, It Is concluded that, becauoe of Ito objectivity, 
ease of scoring, and flexibility, the semantic differential can be 
adapted to a variety of attltudlnal qtudleo— both co?;'relatlonal and 
experimental. 

Abotractor'o Noteo 

Thlo Inveotlgatlon can be criticized on various grounds: Instrument 
deolgn, nature of oample, otatlotlcal analyolo, and Interpretation of 
results. Scharf maintains that the semantic differential technique Is 
bettor than other methodo as a measure of the attitudes of elementary 
school children. At the time of her writing, Scharf was undoubtedly 
unaware of the otudieo of Maotantuono (Dissertation Abstracts Inter- 
national . 1971, 32, 248A) and Evans (Dissertation Abstracts International 
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1972, 32, 3086A-3087A) . Those otudloo wore concornod with a comparloon 
of, four arlthmotlc attitude ocaloo-^-Dutton-ThurQtono, Dutton-Llkort> 
Anttonon-rGvloGd Hoyt, and Bocantic Dlf forontlal— adolnlotGrcd to largo 
oamploo of third- and f if th-gradoro, Tho Dutton-Likott and Anttonoa- . 
roViaod Hoyt inotruconto porformod boot in tonno of toot-'rotoat 
reliability and prodictivo validity. Furthormoro, tho argument that 
tho ooaantic-dif ferential is a leoo obtruoivo technique with olosontary 
pupilo hao never boon oubotantiatcd to the abstractor knowledge. 
At boot, tho^ oenantic differential io an awkward way to Qooeoo 
attitudes and io replete with ohortcomings. Certainly, Scharf'o 
'""^Inotrumont io too brief for even total ocoros, which are not even 
reported, to be oufficiently reliable, liu any event, no normo, 
reliability, or validity information (other than the IPX-Control groupo 
comparioon) on total or part ocoreo are preoented. Finally, in 
describing the inotruaent (p. 643) it io not clear how lhany bipolar 
adjective ocaloa wCre actually used in thio otudy— two or more. 
Oogood'o Evaluation, Potency, and Activity dimenoiono were cettainly 
not all repreoented. 

The nature of the oamplo io not entirely clear from the deocription 
given on page 644. How many otudento were in the original oample? 
Did the IPX and Control ochoolo differ initially in characteriotico 
(variableo) related *to attitude toward mathematico? How many otudents 
in each of the three ^rade groupo were included in tho total oample? 
With roopect to tho administration procedure, when wao the queotionnaire 
adminiotered and wao it adoiniotor^id to both XPX and Control groupo 
during the oame time period? \ 

Concerning the otatistical analyoio, chi oquaro io an appropriate 
technique but tho reader io ohortchanged on the reoultO preoented. 
Tho rooults of all chi oquaro analyses— by grade level and total for 
all three conccpto and <lwo^i(tpolar adjective ocales— -should have been 
reported. From what io pw^fPln the paper, one doea not know if the 
resulto vari^ed with grade level. Nor io any information given on the 
relative ef fectiveneoo of the inotrument at variouo grade levelo. 

The moot oeriouo difficulty with the interpretatioff-x)f reoulto io 
the author *o incorrect reference in at leaot two placeo (p. 646 and 648) 
to thio inveotigation ao- an "experiment.** Aloo, the conventional claos- 
room groupo are incorrectly labeled ao "Control" groupo. The careleoo 
uoe of the word "experiment" reoulto in a lapoe into cauoe-effect language 
to deocribe the outcomeo of what io really a oimple correlational study 
of an **after the fact" oort. Xn fact, the reoulto could have eaoily 
been analyzed in tenno of rank-abioorial or tau coefficients computed on 
the contingency tables. Thusf/to conclude that such data "can be used to 
ohow not only that the Experimental treatment did positively affect tlje 
attitudes of the pupils toward the learning of mathematics, but in what 
, ways it did so** is patently wrong. The data show nothing of the sort; 
they show only that the attitudes toward mathematics of the sixth-grade 
students in the XPX schoolo tended to be more positive than those of 
sixth-grade otudents in the Conventional claooroom schoolo. Post hoc 
ergo propter hoc still represents fallacious reasoning 1 

Lewis R. Aiken 
Sacred Heart College, 
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